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ABSTRACT 

The most prominent theories of unemployment that ha'^e 
emerged since 1960 are search, disequilibrium, implicit contracts, 
efficiency wage, and insider/outsider models. Search models assume 
that it takes time and effort for employers and potential employees 
to find each other. A "partial-partial" equilibrium approach focuses 
on one side of the market. The reservation wage approach focuses on 
the problem of finding an employer willing to offer adequate 
compensation. !?he most promising is the trade friction approach. The 
fixed price or disequilibrium literature shows that the most 
effective policy for combating unemployment depends upon which 
markets are out of equilibrium. Recent work has shown that imperfect 
competition in a general equilibrium setting may result in 
"coordination failures." Basic assumptions underlying research in 
implicit contracts are that contract terms are isolated from market 
forces and that workers are more averse to risk than employers are. 
This line of research has encountered difficulties in attempting to 
explain the coexistence of wage rigidity and unemployment in a 
contracting framework. The two most promising lines of research in an 
attempt to explain wage rigidity and unemployment are efficiency wage 
theory and the insider/outsider theory of unemployment. Two issues 
remain: empirical verification of critical features of the models and 
similarities across models. (An index and 176 references are 
provided.) (YLB) 
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Introduction 



The perfectly oHiqj^tive, frictionless, compile information gei»ral 
equiltbrium model has ser\^ as the cornerstone to modem economic 
theory for over SO years. However, the Walrasian assumption that 
markets clear necessarily assun^ away the possibility of ui^mploy- 
ment. This is a particularly disturbing problem for anyone who wishes 
to consult basic econconic throiy for guidance. After all, much public 
(tebate concerning gnomic policy revolves aroum) the expected ef- 
fects of proposed policies on tte unemployment rate and the welfare 
of the unenployed. In light of this aiKl in light of the fiact that unemploy- 
ment exists and persists, it is vitally important for economists to ex- 
(ffliKl dieir bask paradigm in a mani^r that would allow for the inv^tiga- 
tion of issues related to unemploymoit. 

Prior to the 1960s, the amount of work devrted to unen^loyment 
was limited. Mc^t studies that focused on unen^loyment tended to 
assume that it was due eiUier to a mininmm wage, rigid w^^ or unions. 
It is by now well accepted that unions alcme cannot cause unemploy- 
ment as loi^ as a sector of the economy remains nonunionized (see any 
standard macroeconomic text, such as Parkin 1984). Unions can cause 
wage differentials acn»s sectors but cannot keep the labor market in 
nonunionized sectors from clearing. Minimum wages also seem to be 
an unlikely cause of a significant amount of unen^loyment, since only 
a small percentage of the economy's jobs are affected by the minimum 
wage laws. Moreover, recoit empirical evidence provided by Brown, 
Gilroy, and Koten (1982) suggests that minimum wages do not con- 
tribute signifkandy to ^ult iu»mploymem (althoi^ they aun be viewed 
as a signin(»nt cor^utor to teenage unen^loyment). Finally, models 
with rigid wages are of little value unless they also provide an explana- 
tion of the cause of tte rigidity ; otherwise, it is impossible to pr^ict 
how various policies will affect unemployment and real wages. 
Therefore, little, if any, success at understanding the phenomenon of 
unemployment was achieved prior to 1960. 

I 
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In contrast, over the past 25 years the causes and consequences of 
unemployn^nt have been a major focus of nwch research. Most of the 
studies have remained in the tmlitional paradigm, hit have extended 
tlK basic model by dropping one or more of the assumptions that lead 
to market clearing. For exanq)le, in models with unemployment 
gener^ed by search, the assumf^n thm unemployed workers ami firms 
with vacancies are instantan^nisly matched is replaced with the assump- 
tion that it takes time and effort for the trading partita to HikI each other. 
Other lines of research have introduced unemployment by allowing for 
incomplete infomution in the marke^lace (the implicit contracts and 
efficiency wage liter^res) or by assuming that quantities adjust faster 
than prices to clear markets (tlw fixed price or disequilibrium literature). 
In each case, however, most of the studies have tended to focus on the 
technical details and the theoretical aspects of the models and little has 
b^n done to make these new theories accessible to the majority of the 
profession and policymakers. Moreover, only recently have these 
theories bwn developed to the point that serious empirical investiga- 
tions could be uiHlertaken. 

The {nirpow of this monc^r^h is to provide a nontechnical summary 
of the most prominent theories of ui^mployment that have emerged 
since 1960: search, disequilibrium (i.e., fixed price models), implicit 
contracts, efficiency wage, and insider/outsider models. This is ac- 
complished by reviewing selected article in each of the areas and distill- 
ing their arguments to the bare essentials. In this manner. 1 am able 
to focus on the overall purpose of each line of research, its strengths, 
and its major w^iki^ses. I have attenpted to keep as much of the discus- 
sion at as nontechnical a level as is possible by relying heavily on graphs 
ami intuitive arguments, with some occasional elementary calculus. The 
level of technical difficulty varies with topic. For example, many of 
the arguments in the implicit contracts chapter are presented graphically . 
On the other hand, some basic calculus is required in part of the chapter 
on search Aeory, By presenting the material in this mai^ner, I hope to 
make the new theories nK>re accessible to the profe^ion and shorten 
the time lag that usually exists between the development of a new theory 
and the empirical work that is necessary to test its implications. 
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The monogr^h consists of five ctu^ers in addition to ti^ introduce 
ticm. ChajAer 2 is devc^ to search literature; beginning with Stigler's 
classic articie on the economics of information ami proceedii^ gradually 
to tite general equilibrium search models of Diamond (1^1, 1982a« 
1982b, 1984a, 1984b). In chapter 3, 1 turn my attention to the fued 
price or disequilibrium literature. Covers^ of this topic irerliMtes discus- 
sion of the woiic by Barro and Grossman (1971), Malinvaud (1977), 
and Beimsy (1982). Since one of thj majoi insights provided by this 
literature is that the nK>st effecMve policy for combating unemployment 
depends upon which markets are out of ^uilibrium (in addition to the 
labor market), I emphasize the relationship between the ai^ropriate 
policy prescription and the structure of market disequilibrium. Recent 
work on imperfect competition in a general equilibrium setting and the 
''coordination failure*' that may result are also reviewed in this cha{Mer, 
with careful anention given io how this work relates to the earlier fixed 
price models. Chapter 4 is devcAed to the literanire on implicit con- 
tracts. Here, particular emphasis is placed on the difficulties this line 
of research eiKcnintered in attempting to explain the coexistence of wage 
rigidity ami ui^mployment in a ccsitracting iramewoiic. (Chapter 5 covers 
the newest tl^ries of unemployment— tte efficiency wage and in- 
sider/outsider theories of uiKmployment. Finally, in chapter 6, a sum- 
mary of the important insigltts provided by each theoiy is complemented 
by a discussion of the important questions that remain to be addressed. 

Before beginning, a brief word abmit the theories I have and have 
not chosen to review in the monograph is in order. Most notably ab- 
sent is the rational expectations'' approach to macroeconomics 
developed by Lucas, Sargent and Wallace, among others. This line of 
research differs from those reviewed here in one fundamentally impor- 
tant aspect; it rejects the Keynesian approach to macroeconomics ami 
unemployment while the theories that I have chosen to survey can be 
viewed as attempts to provide a solid microeconomic foundation for 
the Keyi^ian model. This important distinction is explained in the 
following passage from Diamond (1984b). 

To contrast with equilibrium models* I will start with a 
strawman Keynesian model. Prices and wages are given. 
Resources are allocated on the basis of these ^mces and a 
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rationing n^hanism. Prices and w^es then adjust in 
n^ponse to tte jHiKenc^ of rationing and past inflation rai». 
We can see that diis model is mA micro based: transactions 
are occurrii^ at pnces that neitter clear tbe uatkiSl nor come 
from an explicit micro source that might generate trade at 
nonclearing pric^; furthermore, price adjustnunt is nc« 
related to any expiicft consideration of self-interested price 
setting or price negtHiations. Nevertheless, a model based 
on this aj^noach can be develc^)ed to give a reasonably good 
fit to aggregate time series data. In additi(»i this is a simple 
framework that can be readily used for macro problems and 
policies. 

There are at least two possible reasons for constiiicting 
micro-based models as an alternative to this apprc»ch. One 
is a belief that the Keynesian model is basically wrong. The 
second is a belief that the nxxiel can be improved by 
reconstruction from a micro foundation. The former is 
represented by the rational-ejipectations equilibrium approach 
to business cycles; tlw latter by my search-wjuilibrium ap- 
proach land the other literatures surveyed here]. There is a 
problem of vocabulary here. The [search] model I printed 
in the first lecture has rational expectations, is an equilibrium 
model, ami can be viewed as an alternative to the Keynesian 
model; yet it is not the type usually referred to as a rational- 
expectations equilibrium model. Such a description is usually 
a{^lied to the models pioneered by lAicas, which I refer to 
as the classical market ^roach. 

The classical mark« approach says that the economy may 
have the appearance of slow, iwnclcaring once and wage 
movements, but that actually marked clear, The combina- 
tion of small price and wage movements is due to larf,e in- 
tertemporal sub^tutabilities and misperceptions of relevant 
relative prices. Such misperceptions are necessarily present 
when markets are incomplete: that is, observed nominal prices 
are not adequate guides to intertemporal relative prices. Note 
that market clearance ami market nom;learance are mutual- 
ly exclusive views of the world. 

Diamond then goes on to argue (convincingly) that his search 
framework provides models that are better able to explain micro data 
(such as price dispersim) and fit macro dam than the rational-expectations 
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co«uiteiparts. In addition, he argues that the insights generated by his 
model are much nwire rolni^ with r^)ect to chai^gcs in the un(terlying 
assim^)ti(»i5. Althoi^ I believe that similar aigumentshokl for the other 
models of unemployment surveyed here, I will not press this issue. In- 
stead, I will simply note that with its market-clearing frEinework, the 
rational-expectations apprc»ch only provides an explanation for fluc- 
tuatkms in anpioyn^n! and mitput or, at best, vohmtaiy unemployn^t. 
In this mom^rafrfi, I restrict attention to th«)ries of involuntary 
unemployment, that is, theories that are consistent with or provide a 
rationale for Keynesian macroeronomics. 



2 

Search Theory 



In tl^ staiKlard Walrasian genn^ral equilibrium model, ttide is coor- 
dinated by a fictitious auctioneer wtH> instantaiMxmsly matdn^s buyers 
and sellers. In addition, since pnces mljust to equate su{^y and de- 
ma»], all desired transactions take pl^ at a single price or wage, the 
0T» that clears the market. Therefore, price or wage offers are nevei 
rejected by potential imding parties. In the search literature, unen^Ioy- 
ment is generated by dropping cme (or som^imK both) of these assun^ 
tions. Search models assume that it takes time and effort for trading 
imrties to find each c^r. In ackiiUon, firms are allowed to offer dif- 
ferent equilibrium wages so th^t woricers sometimes find it optimal to 
reject a wage offer they consider too low. Workers who cannot find 
a firm with a vs^amry or M>rkei^ who cannot find a fiim offering a 
sufficiently high wage remain unen^oyed. In such a setting, deter- 
minants of the unemployment rate include the search technology (the 
process that matehes workers and firms), the cost of search, anu the 
H^e-offer di$tributi<»i. 

Although search models nave provided insights into a wide variety 
of labor-oriented issues, in this cha|Her I focus solely on their pc^ntial 
value for umlermiKlii^ unemployment. In addition, ratter than attempt 
to provide a complete survey, niy g<^ is to offer a critical overview 
of the literature*s historical development with an emfriiasis on the 
usefulne^ of the models for polky analysis* In section B, I review papers 
that adopt a ''partial-partial** equilibrium approach. This phrase, coin- 
ed by Rothschild (1973), indicates that these models focus on only one 
side of one market, i.e., the suf^ly side of the l^r m^et.' Most 
of the studio in this category begin by assuming that firms offer dif- 
ferent wages and tital ui^mployed workers search by contacting firms 
until they find a wage offer they consider accei^le* The maior result 
supplied by this literature is a fairly complete characterization of the 
optir.ial search strategy for an unemployed worker iii a variety of 
enviiionments* 

7 
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To adequately investigate both the effects of policies aimed at reduc- 
iag unemirioyinent and tlK hard^p associated with joblessness, a full 
equilibrium model is essential. The partial-partial equilibrium ajqnoach 
tells us how policies affect tte behavior of unemployed workers by alter- 
ing their incentives to accept or reject wage offers. However, the fiict 
that the firm's problem is &ever explicitly modeled (and therefore no 
explanation of the origin of the wage-offer distribution is provided) 
severely limits the number and type of questions that can be addressed 
in this framework. Two different aR)roachcs have emerged to close 
the model in a manner that would permit one to address pdicy issues: 
the ^'reservation wage" and "trade frictron" approaches.' 

Section C is devoted to an analysis of the reservation wage sq}pn>ach. 
Tte studies that fit into this category generally build on nwdels introduc- 
ed in the partial-iartial equilibrium literature by eraJogenizing the wage- 
offer distribution. This allows for an investigation of the influence of 
worker search behavior on firm behavior. Moreover, it allows for a 
study of the types of incertives created by various policies and their 
impact on labor demand. Unfortunately, most of the results from this 
literature must be characterized as negative (or, at best, ambiguous) 
and, at the end of the section, it is argued that further work along these 
lines is nd likely to be fruitful. 

The newest and, in my opinion, most promising line of research is 
reviewed in section D. This liter^ure focuses on the difficulty that firms 

with vacancies and unmqdoyed workers face in tiying lo find each other. 
Both sides of the market are nxjdelwl as active searchers attempting 
to locate a tradii^ party in a friction-filled world. Such nradels are cran- 
monly referred to as '*tr^ friction models." One of the most impor- 
tant insights provided by this line of research is tha: the individual's 
search decision is riddled with externalities. This result implies that all 
equilibria are (generally) suboptimal and gives rise to arguments for 
corrective polides. Moreover, it has been denwn^iated that wlwn search 
is required to find employment, there is a natural tendency towards multi- 
ple equilibria. This result fimher suggests that an active government 
might improve the performance of the economy by guiding it to the 
"best" equilibrium. 
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An adklitional insight provide by the trade friction literature con- 
cerns the inherent social value of a job. Most wonomists wnxld agr^ 
that, if we ignore equity considerations, the ^ial value of a job is fill* 
ly caimired by tte value of the stream of output it produces. This is 
certainly true of employment in frictionless Walrasian general 
equilibrium nKxiels* However, when frictional unemployment is pre- 
sent and workers are finitely lived, it has been shown that each jc^ car- 
ries with it a surplus value above and beyond the value of the output 
it produces. The intuition for this result runs along the following lines. 
When search is required to find employment, a worker currently tolding 
a job is more likely to be en^loyed in the future than his or her jobless 
counterparts. Moreover, new geierations entering the labor force must 
incur at least a brief spell of unemployment as they search for their 
first jobs. Therefore, since the current cohort of workers includes both 
enq)toyed aiKl unemptoyed workers, while fumre generations begin their 
careers unemployed, the share of tomorrow's ecofK>mic pie enjoyed by 
members of today *s generation increases with curreia employment. In 
addition to implying that jobs are more valtiable than the output they 
produce, this result also implies that gevei^tions will differ in their 
assessments of labor market policies. Hiis has important implications 
for the qrtimal labor market policies in the presemre of search-generated 
unemployment. 

Before beginning, a few words about the ^roach taken in this survey 
are in order. First, as a prelude to the review, I begin in section A by 
providing a simple dynamic model of the labor market designed to show 
how flows into and out of employment influence the equilibrium level 
of unemployment. This allows me to refer to the mockl in future sec- 
tions in Older to emph^ize which aspects of unempk)yment can and 
cannot be oq^ained by the different nnxlels. Second, many of the ^udies 
reviewed, especially those in sections B and C, focused on the implica- 
tions of search in product markets. However, since I am concerned solely 
with the implications in terms of unen^loyment, I will take the lit^rty 
of presenting tl^ results as they apply to the labor market. 
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A. Labor Market pytuunics 

The unemployment rate changes over time for a variety of reasons. 
Unemploy^ workers find jobs, employed workers quit to seek a bet- 
ter job, firms lay off part of their labor force, and so on. To examine 
the effects of policies aimed at reducing unemployment, we need to 
understand how these flows into and cnit of employment are determin- 
ed and how they interact to produce an equilibrium level of ui^mploy* 
ment. In this section I provide a simple dynamic model of the labor 
market that allows n^ to ackiress the s^:ond issue- ^ In the subsequent 
sections, models of woricer and firm search aimed at explaining the dif- 
ferent components of job turnover are reviewed. 

To describe the evolution of the labor market over time, the follow- 
ing notation is introduced (/ denotes the time period): 

N,=the number of labor force [articipants 

U,=the number of unemployed workers 

^=the unemployment rate 
NEj=the number of new entrants into the labor force 

R,=the total number of retirements 
UR,=the number of ur«mploy^ workers who choose to retire 

Qj=the numi^r of workers who quit to seek a new job 

J^-the nun^r of unemployed workers who find a )db 

S,=the number of unemployed workers unwillingly 

separated from their jc* (i.e., laid off or discharged). 

My goal is to explain how the equilibrium unemployment rate, M== 

is linked to movements into and out of employment. To begin with, 
it can be shown that, if the time belwwn periods is small, the rate of 
growth of is (aR)roximately ) equal to the rate of growth of unemploy- 
ment less the rale of growth of the labor force. That is, 

(I U N 

Equilibrium occurs wten the unemployment rate remains constant over 
lime (i.e., Afi = 0); or, from (1), when the level of unemployment 
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grows at the sair^ rate as the lator force. This &ct is used below to 
solve for ii*, the equilibrium rate of ummployment. 

First, I describe how the size of the labor force and the level of 
unen^loyment are determired. The number of l^r force f^rticipants 
chan^ over time as new workers emer and others retire* Assuming 
that the decision to enter the labor fon^ is made at the beginning of 
each period while the decision to retire is made as tte period ends, it 
follows that 

(2) Nt^Ki+ ^^r-^M • 

Now consider unemployment. Workers leave unemployment if they 
find a job or retire; tb^y enter the unemployment pool if they are fired 
or quit (layoffs are iiKluded in the first category). New entrants also 
contribute to unemployn^nt as they join the lalxn- fon^ jobless and im- 
mediately begin searching for employment. The dynamics of are 
described in equation (3) under the assumjnion that job terminations 
occur at the end of the period. 

(3) - U,_, + NE, + + 5,.j - UR,^, - J,,, . 

It is important to note that workers who quit or lose their jd>s are mA 
imm^ately rehired by soim other firm (therefOTe, Q excludes those 
workers who quit in onler to accept another job inmiediately). This is 
due to the sumption that it tak« time and effort to find a suitable job. 
Without this assumprtion, equilibrium would always be characterized 
by full employment* 

The number of quits, sefmraticms, rctirements, new entrants, and new 
jobs depends on the current composition of the labor force. At each 
point in time, I assume that a constant fraction of all labor force par- 
ticipants choose to retire. This fraction, which is assumed to he in- 
dependent of tte worker^s empfoyment status, is denoted by r. Hierefore, 
Rj^i = rA^,., aiul £/J?,_i = r£/^_|. In addition, the current labor force 
gives birth to new workers so that the number of new entrants may be 
represented as a fraction of the current labor force. The birth rate is 
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represented by b. Con^t^ently, NE, = bN,^^. From (2), it follows that 
the labor force grows at a rate ofb-r. 

(4) ^L. = % change inN ^ b-r. 

A similar analysis can be used to describe the rate of growth of 
unemployment. Quits and involuntary separations are written as frac- 
tions of employment with q and s denoting the proporti(Hi of workers 
quitting or losing their jobs, respectively. In other words, Q^^i = qlN^^y 
- and S^^, - 5[/V,^j - i/^.jj. Finally, e denotes the proportion of 
unemployed workers who find employment in any given period so that 
Jg_i = f Substituting these values into (3) and solving yields the 
rate of growth of unemployment: 

(5) At^^ b + q + s ^ + ^ + ^ ^ 

We arc now in a pc^on to solve for the equilibrium rate of unemploy- 
ment. This is accomplished by substituting (4) and (5) into (1), setting 
Afi equal to zero, and solving for n. We obtain 

(6) - b + q + s 

b + q + s + e 

^* is inversely related to the job fmding rate {e) and positively related 
to the quit, job sej^ration, and birth rates {q, s, and b). Intuitively, 
an imrrease in any of the flow rates into unen^loyment r^ts in a higher 
equilibrium unemployment rate, while an increase in the flow rate out 
of unemployment lowers the natural rate. Therefore, insights into the 
in^>act of polici^ on unenq)loyment can be gained by examining how 
the policies influence these flows into and out of en^loyment* 

From die woi1cer*s point of view, the flow rates represent hazaid rat^, 
i.e., the per period protmbility of changing employment status. Cen- 
tral to the search tl^retic framework is the assimiption that tti^ values 
lie strictly between zero and one. This implies that there is randomness 
involved in movements from one emfrfoyment state to another* Workers 
tmy attempt to reduce the randomness by altering search behavior, but 
cannot eliminate it entirely. Most of search theory can be viewed as 
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an attempt to explain how seandi behavior and the market interact to 
determine die% hazard rates. 

Finally, to cl^ this subsectbn, I wchiU like to offer a few words 
about the empirical rdevaiK^ of the different hazard rates. Several facts 
^XHit job titriKwer are well known. First, over 60 percm of the workers 
wIk) quit move immediatdy into ancxh^ that is, few quits are follow- 
ed by nontrivial ^Us of unonploymeitt/ Historkally, only 10-15 per- 
(^nt of the t^wly unemployed choose to leave their job. ^ Second, most 
woriceis w1k> are imemployed have held jdbs prevknisly.^ The% workers 
either Ic^ their through layoffs or job terminations or are reenter- 
ing the labor market after a spell of nonpartici[mtion. Hus cla^ of 
workers accounts for well over 60 percent of unemptoyment.^ These 
two facts imply that the separation rate^ is the most important factor 
in e)q>lainii^ tramitioi^ into unenq)k)yment. Hiiid, umm^)loyn^ spells 
occur fr^uently, but most are of stort duration. AlthtHigh tt^ average 
duration varies across the bi^inew cycle, it is usually the case that abcnit 
half of tt^ ui^n^k>yed have been witiiout a job for fewer than six weeks* 
Very few searci^ renmin unemployed more dian 27 weeks.' This mg- 
gests that for the typical searcher s and e are not insignificant. Finally, 
quits are countercyclical while sq»u^tions vary procyclically . This fact 
implies that layoffs and job termimtions are the most important deter- 
minant of the cyclical component of unemployment.^ Moreover, com- 
bining these facts leads to the conclusion diat die quit md birth rates 
are far less important than s and e in explaining the unemployment 
process. 



B. The Pbrtial-P&rtial Approach 

(i) Optimal Search Wl^n Unemployeil 

The earliest search models focused on t)^ manner in which 
imenq>loyed workers find employir^nt; or, in terms of the model above, 
the determinants of the job finding rate. Utis literature originated 
as a response to the followmg observations. The Walrasian model 
predicts that, in equilibrium, there should be a unique wage associated 
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with each type of employnirait oRwrtunily . Casual c*servation suggests 
th^ in reality this is not tt« case. In fact, we often observe wodcers 
widi similar jobs, skills, and work histories earning different wages. 
Moreover, thsse wage diffoeiKes persi^ over time, suggesting tiial wage 
dispersion is an equilibrium i^nonwnon. 

The first two papers that anempted to explain and deal with these 
facts were George Stigler's classic 1961 piece **The Economics of In- 
formation" ami its 1962 companion p^r "Information in the Labor 
Market." Ahhcnigh (^r is»ies went addressed, the i»imary contribution 
of these papers was to raise the question of how an unemployed worker 
ought to go about finding a ji^ in such an unceitain environment. To 
be more precise, suRjose the worker knows the distribution of wage 
offers but does not know which firm is offering the highest wage. 
Information may be gathered by contacting individual firms and ob- 
taining wa^ offers, and then the worker may mcepl ihi best offer receiv- 
ed. The question is: what is the l«sl strategy to use when searching 
across firms? Or, what is the best way to search for tte highest wage? 

Stigler postulated that the optimal search strategy would be to visit 
a predetermined number of firms, N, and then accept the best offer. 
N would be determine by comparing the expected gain frvm an addi- 
tional search with the cost. If the expected gain dominated the cost, 
N would be increased. If, on the other haiKl, tte marginal cost outweigh- 
ed the expected gain, N would be deemed too large. The optinul ninnber 
of firms to sample wcHild therefore be the number that equates the ex- 
ported gain from searching otvx more with the marginal cost of search. 
Assuming that the marginal cost of search is nondecreasing, this value 
is unique, since additional search yields diminishing returns (the prob- 
ability of finding a wage above your current best offer falls as more 
firms are contacted). 

Stigler's two papers garner^ a great deal of attention. In fact, most 
(if not all) of the work surveyed in this chapter can be viewed as an 
exten»on of his work. However, his ctmjecture about the optimal search 
strategy was, for the most incorrect. The bask; prc^lem is its nonse- 
quential nature: the worker decides upon N before actually searching, 
contacts all N firms, and then accepts the best offer. This strategy might 
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make sense if it tak^ a significant amcwnt of time for the firm to d&:ide 
how much compensation to oiTer the worker. In such a ^tting, N can 
be interpreted as the number of applications filed by the worker. If, 
on the other hand, the firm can respond quickly, Sligler's rule can lead 
to behavior that is clearly suboptimal. For example, suppose the first 
firm contacted is offering the highest wage in the distribution. Since 
die worker cannot gain anything fivm searching fimher, he or she should 
stop searching and accept the yob. However, even in this situation, the 
non^uential search mle dictate that the worker must continue search- 
ing until all N firms have been u)ntacted. Clearly, this is not optimal 
behavior, as a cost is incurred with each unnecessary search. 

The {HY^lem with nonseqiwntial search was poimed out by J.J. McCall 
m his 1%5 paper ''The Economics of Information and Optimal Stop- 
ping Rules. ' ' In that paper, McCall demonstrated Aat the optimal search 
rule involves a sequential paicess in which the worker decides whether 
or not to continue searching after obtaining each wage offer. Tte rule 
used is very appealing and can be explained in the following manner. 
Suppose the worker has contacted a firm and has the opportunity to 
accept a job paying a wage h*. If the worker continues to search, there 
is a potential benefit in that he or she might find a firm offering a higher 
wage. In deciding whether to stop searching, this expect^ gain must 
be compared to the cost of contacting an additional firm. 

Let C(w) dem«e the expected gain and dw), the cost of search These 
values are depicted in figure 2.1. G{w) is downward sloping since a 
worker holding a relatively high curreitt offer knows that the probability 
additional search will yield a better offer is small and, even if such an 
offer is obtained, the increase in lifetime income is likely to be small. 
Turn next to the cost of search. If we let x denote unemployment com- 
pensation and V repre^nt th<> value of leisure, then ths cost of search 
is equal to w - (jc + v) since, by rejecting the offer, the worker chooses 
to remain idle and collect x + v rather than earn w during the period. 
It follows that, since the cost of search is increasing in w, there is a 
unique wage, tv*, that equates the gain from additional search and its 
cost. This wage, called the worker's reservation wage, allows for a sim- 
ple characterization of the optimal search mle: search until finding a 
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firm ojfTering compensation at or above the re«rvation wage." This 
rule is optimal in the sense that it maximizes the expected value of future 
income.'^ 



Figure 2.1 



c{w) = w 




With the optimal search rule in hand, we are now in a position to 
describe how the job finding rate is determined in the simple wage search 
models. Tte job findii^ (f ) is equal to the prob^ity ^ax the worker 
accepts a job in any given period; that is, tl» probability that die woricer 
receives an offer above the reservaticHi wage. Formally, 1^ X denote 
the per period prob^ility of receiving an offer and let F{w) represem 
the cumulative distrilxition function of the wage offers. Then it follows 
that e = \l\- Fiw*)]. Since the reservation wage depends on the form 
of the wage-offer distribution, the value of leisure, and unemployment 
insurance, these factors also d^rmine e. 
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Finally, it is also wonh noting diat changes in the expected duration 
of unen^loyment are linked to changes in the reservation wage. This 
follows from the fact that an increase in w* in^lies that the worker 
is more likely to reject any raiHlonUy chosen wage offer. This increases 
die expected length of time it takes for the worker to find (what is con- 
sidered) suitable emfdoyment. 

Retumii^ i»w to figure 2. 1, it is possible to investigate the effects 
of various labor maiicet policies on the search behavior of the 
unemployed. For example, an increa^ in unemployment compensa> 
tion (jf) lowers the cost of search by reducing the cost of rejecting an 
offer. This, in turn, increases the worker's reservation wa^ ami leads 
to a longer expected duration of unen^oynKtnt. Intuitively, reducing 
tbs cost of search allows ths woiicer to hoJd cnit for a better job. However, 
since the wage offers are unctmnged (an issue to be di»:ussed below), 
it obviously takes the woiicer more time to find acceptable en^kjyment. 
In terms of the model presented in section A, an increase in unemploy- 
ment conq)ensation lowers e and, if no cHher rates chaise, increases n*. 

Another recently suggest^ policy provides a bcmus payment to 
workers who fiml en^loyment within a specified length of time (as in 
Woodbuiy ai^ Spiegdman 1987). This pc^icy makes any offer appear 
more attractive, since acceptance allows the worker to collect the bonus 
immediately. Therefore, tl^ bonus imrreases the level of foregone in- 
come associated with a rej^tion, which causes the cost of additional 
search to rise. Hiis, in turn, lowers the reservation wage and shortens 
the length of time needed to fimJ employment. The full implications 
of these and acklitional pclkries are discusser at length in section E below. 

Before moving on, it should be pointed out that unplicit in the model 
presented above is an assumption that the worker cannot influeiKe the 
rate at which offers are received. In reality, of course, the worker can 
increase this i^te by searching more inteisely." Tlwre are a number 
of ways to extend the analysis to allow search effort to be chosen op- 
timally. The method used by Benhabib and Bull (1983) is especially 
a{^}ealing for our purposes since it combines the ^proaches develops! 
by Stigler and McCall di^ussed above. Deflne the length of a period 
to be equal to the amount of time it takes for a firm to respond to the 
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worker's inquiry concerning possible empIoymeM. Benhabib and Bull 
allow the worker to choose the number of firms to contact in a given 
period and then, at the end of the period, when all offers have been 
made, the worker (tecides wheihCT to accqjt the be^ offer or keep seaith- 
ing. Marginal analysis is used to find the qmmal number of contacts 
and the reservation wage is derived using a method analogous to 
McCall's. One of their findings is that the worker will typically choose 
to apply for employment at more than one firm, but that the number 
of contacts made will be less than the number dictated by Stigler's non- 
sequential search rule. In aiMition, in a similar setting, Morgan (1983; 
shows that an increase in unenqjloyment compensati(m decreases the 
number of firms contacted, thereby reinforcing the policy's negative 
effect on the worker's reservation wage. 

(ii) Optimal Search When Employed 

Quits can be analyzed in a search tl^retic framework by extending 
the analysis above to allow for on-the-job search. This has been done 
by Burdett (1978) and Benhabib and Bull (1983). Both papers follow 
a similar approach in that they allow for different search Imensities on 
and off the job, and both papers obtain similar results. While 
unemployed, the worker searches with an intensity that equates ».ie ex- 
pected gain from additional effort with its marginal cost. The worker 
accepts the first job offering a wage above the return earned while idle, 
i.e., the value of leisure plus unemployment compensation. Once 
employed, additional search may be warranted if the current job does 
not pay enough. However, since the return io additional search is 
decreasing in the current wage, the worker's optimal search effort 
cteclines as better jobs are found. Finally, if the worker secures employ- 
ment at a high ciwugh wage, search ends altogether. Therefore, with 
on-the-job search there arc two reservation wages, and iv*. If 
unemployed, the woricer accepts the first wage offer above w*, but con- 
tinues to search if the wage is below w*. While searching, each job 
offer paying more than the worker's current job is accepted. Should 
a job offering compensation above »v* be found, the job is accepted 
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aiKl no further search occurs. Quits occur whenever an employed woiicer 
receives a better ofler. 

An alternative model of quits has been provided by Jovanovic (1979, 
1984). In these papers, Jovanovic assumes that the worker*s produc- 
tivity is unknown at the time of employment. Over time, bc^ the firm 
and worker gain information abcnit this unknown vali^ and, hence, the 
value of the job. If (tm information is favorable, the wage adjusts ac- 
cordingly and the worker remains employed. If, on t)^ other hand, the 
information implies that the worker is not very productive on the cur- 
rent job, t)^ worker's wage falls and quitting may be optimal. Search 
on tte jd) is allowed so that the worker may be able to move immediately 
to another job. However, if no current offer is sufficiently high, the 
worker may find it optimal to quilt arKi begin searching full time for 
a better job (depeiHiing m the maiicet q>portunities perceived). Note 
that the Burdett and the Etenhabib and Bull models can only explain 
movements from job to job, while the Jovanovic as^mption that the 
value of a job is revealed over time provides an exfdanation of quits 
follow^ by a spell of unemployment. This is a nontrivial distinction 
since, as discussed in section A, quits resulting in a movement from 
job to job do not contribute to unemployment. 

(Ui) Other Insights 

The partial-partial model of lalM>r supply has been used by a number 
of authors to address a hml of issues. For exan^le, it can be shown 
that the standard sequential search model predicts that the reservaiion 
wage should fall over time for workers who are liquidity-constrained 
or nearing retirement (see note 11). If such is the case, then as these 
workers noniain ui^n^loyed their pn^bility of leaving unenq>loyment 
rises (since they become more willing to accept a }cb). This feature 
is known as ''positive duration dependence.** For workers with a con- 
stant reservation wage, the theory predicts no duration dependence; that 
is, tl^ probability of leaving unemployment shcnild be independent of 
the length of time the woiicer has been without a job. Therefore, the 
theory provides predictions concerning the time |^th of hazard rates. 
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Unfortunately, tte empirical evkleiMre on this is»ie is mixed (see Salant 
1977, Heckman and Borjas 1980, ax^ Heckman and Singer 1982 for 
details)* 

Tht sintfAt search model also provides e;q>lanatioas for positively 
sk^mi wa^/temne profiles. In the Burden model of cm-the-jc^ search, 
Markers who have been in the labor force for a Icmger period of time 
are more likely to be eamii^ a higher wage simply becauK they have 
had a longer time to search. The higher wage need not rejS^ greater 
productivity. Th© prediction also falls out of the Jovarovic model, simre 
woilcers remaining on the job for a long period of time do so because 
they have proven to be highly productive and have therefore been ade- 
quately rewarded. In this the higher wage does reflect greater pro- 
ductivity to scMne degree* 

A number of otter predkrtions can be derived from the simple ver- 
sion of tte partial*partial search nnxlel, or some variant of it, and a 
great cteal of effort has been expeml^ to test these predictk>ns. Many 
of these predicticms concern changes in search behavior either over the 
life cycle or over the spell of unemployment. ¥ot thi» reason, these 
results allow us to infer tte distritnitive effects of various policies. 
Although such efi^ts are ctearly important, they are beyond the scope 
of this review, Moreover, these results have been reviewed elsewhere. 
Interested readers are referred to the excellent surv^ by Mortensen 
(1986). 

(Iv) Critkisms 

The p^rs reviewed above are said to adopt a {^ial-partial 
equilibrium qiproach because they focus solely on the supply side of 
tte labor market. No attempt is made to analyze the firm's problem, 
and therefore they canned provide an explanaticHs of job turnover in-* 
duced by employer behavior (layoffs ami other forms of jcb termina- 
tion). Even more seriously, since the behavior of firms is not mode^ 
it is impc^ble to inve^ijpte how workers' search behavior ami gove; 
ment policies influence the en^>k>yment pn^tic^ of profit-maximizing 
Arms. For example, if an increase in unemployment compensation in- 
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creases che reservation wage of all workers, how vill this affect the 
wages fUrns are willing to offer? It is comreivable that finm, finding 
it difficult to hire workera at their old wage, will increase their wage 
offiers enough that tte expected duratbn of unemployment will actual- 
ly be lower once a ntw equilibrium is e^ablisted. It is therefore 
danger s to attend to draw pdicy conclusions from such a limited 
nxxlelii^ fmmewortc. In fs^, Ksuits from imxtels in whkh firm b^vior 
is esqriicitly analyzed suggest that conclusiras dr..wn fkan partial^partial 
equilibrium models may be extremely misleading' 

C. The Resm^ation Wage Approach 

(i) The Basic Ftoblcm 

Tte value of the papers reviewed in section B lies in their char^eriza- 
tjon of the c^mal search strategy for worters in an uncertain environ- 
ment. This provides us with a model of die supply side of the labor 
market and allows us to investigate how policies influence the search 
behavior of workers. To complete the model, a demaml side must be 
^ded. This can be mrcomplished in a number of ways, but two par- 
ticular methods have donunated the literature. Th&&e two approaches 
share some similariti^, but focus on different aspects of the unemploy- 
n^nt im>blem. To be more |m:i^, to become enployed a ^rker must 
find a firm offerii^ a job at a »ifficiently high wage. Therefore, a worker 
may remain unemploy^ for two reasons: either no offei^ are obtained 
or no acceptable offers are (^>tained* Tl^ trade fricticH) q^nioach (discuss- 
ed in section D) focuses on the former prc^lem and assiunes that all 
equally productive workers earn the same wage rate. In such a setting, 
the driving force behiiui unemployment h the rate at which firms with 
v^ranci^ and unemi^yed woricers establish a>ntiKn. On the mher hand, 
the r^rvation wage approach focuses on the pn^lem of finding a firm 
willing to offer (what the worker consicters) adequate con^nsation. 
In this case, cmly wage offers above the worker's reservation wage are 
nccejAjod and therefore, for rej^ions to occur, it must be the case that 
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finm offer differem equilibrium wag€». Unemploynient is then deter- 
mined by the distribution of reservation wages and its relationship to 
the distribution of wage offers. 

The reservation wage ^rc^h grew out of early criticisms of tin? 
imrtial-partial equilibrium models. As noted above, there are reasons 
to be skeptical of policy conclusions drawn from models that do not 
account for the behavior of agents on both sides of the maricet. This 
skepticism led to atten^^ts to close tte original seaich nnxiels in a lexical- 
ly consistent manner. Intuitively, one might have thiHight that this wcHild 
be a simple task. After alU it seems c4)viou$ th^ if search costs vary 
%ross workers, an equilibrium ccnikl be establi^ied in which son^ firms 
offer low wages and ^r^t only a few workers while other firms pay 
higher wages and attract a greater supply of labor. The high- wage firms 
would sell more output but would also be burdened by a larger wage 
bill so that, in equilibrium, their profits would erectly match tho^ of 
low-wage firms. Unfortunately, the first anempt to prove the existence 
of such an ^uilibrium produced a devastating result: in a model with 
w^e-s^ting, prolit^maximizing firms and woricers who search optimally 
while facii^ non-zero search o)^, the unique equilibrium is characteriz- 
ed by all firms offering the same wage. In addition, the equilibrium 
wage is identical to what would be offered by a monopsonist (see. e.g. 
Diamond 1971). 

This result, that optimal search by labor eliminates the nec^ 40 s«rch, 
created a dilemma. How could one use search theory to model the ^pply 
side of the labor maiicet when c^timal behavior on the denmnd side 
implies no need to search? In other words, although the original search 
models of Stigler and McCall seemed to provide an intuitively appeal- 
ing iramework in which to analyze ui^mployment and its consequences, 
this result implied th^t when the full labor market ^uilibrium is deriv- 
1^, all wage dispersion and search disappears.'^ By the same token, 
although search models were initially developed in an attempf to ex- 
plain equilibrium price and wage dispersion, optimal search actually 
eliminates all incentives to offer different wages. Therefore, imperfect 
information and unequal search costs across workers cannot be the sole 
sources of the wage dispersion tliat leads to search. 
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An enonnous literature developed during the 1970s ami early 1980$ 
in an attempt to find a way cnit of the problem created by this i^gative 
nrault. Most studio attemj^ to provide a moctel of search in which 
equilibrium price and/or wage dispersion could be suiqx>ned. Below 
I outliirc the proof that wage dispersion cannot persist in the environ- 
ment described above in an atteniyjt to sh«i some light on the types of 
fon^ that can result in a nondegemirate equilibrium w^ge di^bution. 

Consider a ..wket consisting of a large number of profit-maximizing, 
wage-setting firms. Suppose th^ workers search for employment se- 
quentially and that all workers face non-zero (but not iKcessarily equal) 
search costs. Let k denote the lowest of these search costs. Finally, sup- 
pose lhat the maricet is currently chai^terized by wage dispersion. Can 
this situation persist? In odier words, can this be an equilibrium? To 
see that the answer is no, consider the plight of the firm offering the 
highest wage (w) and, therefore, the best job. What would happen if 
this Umi dianged its wage offer? There would be two effects. First, 
this might change the number of workers who accept the firm's offer. 
Second, such a change might cause those workers who choose to ac- 
cept tte job to work a different number of hours, i.e., there might be 
an individual labor supply response. By definition, this second rraponse 
will incrrase profits only if the firm moves its wage closer to the monop- 
sony wage. The first effect will be non-negative if the firm increases 
its wage ami non-positive if the firm lowers its wage. Therefore, we 
can imm^liately conclude that if the firm's wage is below the monop- 
sony wage, it can increase its profits by increasing its wage offer. 

What about the more interesting case in which the high-wage firm 
is currently offering a wage above the monqjsony wage? A lower wage 
would imply greater profit i/the firm could guarantee that it would not 
lose any workers due to the wage cut. Suppose that the firm lowers 
its wage offer by kr/2, with r denoting the discount, i.e., interest, rate. 
WouM any woricer who would have accepted an offer at the higher wage 
(w) now find it q^imal to reject the lower wage and continue search- 
ing? The answer is no. Searching once more costs the worker at least 
k and yields a benefit of at mm kr/2 per period for the rest of the 
worker's life (this benefit is only realized if the worker is lucky enough 
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to &id amHher firm offering w in the very next period). An infinite 
streun of kr/1 begiimii^ next period has a present discounted value 
of kll. Therefore, the expected beiwfit to continued search must be 
smaller than its cost, whidi implies tfiat any worker who would have 
accepted the higher offer would be also willing to accq« the lower of- 
fer. It follows that, in this case, the firm gains by cutting its wage offer. 

We have now shown ttet the firm ofierii^ the highest wage can always 
increase its profits by changing its wage offer unless the firm is offer- 
ing the monopsony wage (h^). Howev«, if the firm is paying W", then 
other firms offering lower w^es could increase their profits by increas- 
ing their offers towards Therefore, either tlw high-wage firm faces 
an incentive to alter its offer or low-wage firms benefit from raising 
their offers. Since this implies that at least one firm can increase its 
profits, our original wage distribution cannot represent a Idxir market 
equilibrium. Moreover, it should be clear that the only labor market 
«)uilibrium is characterized by all firms offering the monof»ony wage. 

These argun^^nts can be summarized as follow. Search costs, no n^- 
ter how snail, provide the firm with a small amount of monopsonistic 
power. This power lies in the fact that small wage cuts will not cause 
the firm to lose workers or job applicants. The firm will not want to 
reduce its wage offer only when it is laying the monopsony wage. It 
follows that firms will only offer different wages if they disagree as 
to the vali» of tl» nKmqjsony wage. This woukl occur, for example, 
if they possessed different technologies but would never occur if the 
firms were identical. 

(U) Solutions 

There are two ways to alter the analysis above in a manner that allows 
for a nondegenerate equilibrium wage-offer distribution. The simplest 
way is vo assun^ diat labor productivity (and thus, the monf^sony wage) 
varies across firms. This approach was originally suggested by Rein- 
ganum (1979) and has been used by Albrecht and Axell (1984) tottevelop 
a general equilibrium model with search-generated unemployment. A 
brief ctescr^Mion of the Axell and Albrecht model and their results shows 
both the importance of using a fully consistent equilibrium model for 
policy analysis and the problems associated with closing the model in 
this manner. 
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To keep the model as simple as pc^sible, Albrecht and Axell con- 
sider an econcnny with only one fiictor (labor) and one pitHiUced good. 
Perfect competition (with complete information) is assun^ to prevail 
in the product maitet while in the labor market woiicers must search 
for jobs knowing only tl^ distribution of w^e offers. To ^nerate an 
equilibrium with wage disperstcm, d^y introdiu^ heterogei^ity on bc«h 
sides of the labor market. On the su|^ly side^ they assume tlut there 
are tw> types of wOTkm, distinguished by the value they place on leisure. 
On the demand side, productivity is assumed to vary across firms. A 
job is crea^ each tin^ a worker accepts an offer and the job dissolves 
when the woricer retires (or, in Albrecte ami Axell's termindcigy^ when 
ft» worker dies). Equilibrium is achie^ workers search qHimal- 
ly* given die wage distributkm and firms offer prc^-niaximizu^ 
given the distribution of r^rvation wages. Once equilibrium is 
characterized, tlK^ effects of an increase m unemployment con^n^- 
tion are examined. 

With only two types of woricers, there can be at mo^ two equilibrium 
wages* To see this, 1^ Wi denote the re^rvation w^ of die workers 
who place a relatively low vali» on leisure and let represent the 
reservation wage of the remaning workers. While searching, the 
u]^nq)loyed consume leisure and therefore, those who value leisure 
giMuy are less anxious to fiiKl a job. Consequently, w^>wj. Now, 
consider the problem of a typical profit-maximizing firm. Does it ever 
make sense to offer any wage odier than or w^l Certainly not. The 
firm can guarantee that each jd> offer it makes will be accepted by of- 
fering a wage at or above w^. Therefore, there is no reason to offer 
a wage above w^. What abcmt wages below but gmter than or equal 
to v'l? Such an offer wcmld be accepted by all job af^lkants who place 
a low value on leisure ami rejected by all odier workers. Since this is 
true for all wages between and , a profit-maximizing firm would 
never offer a wage between the two values. Finally, if the fimi offers 
a wage below yv,, no worker would accept and the firm would earn 
no profit. Therefore, in equilibrium, only two wages are offered. The 
low wage is equal to the reservation wage of the imfKitient searchers 
and the high wage is equal to the reservation wage of those workers 
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wIk) place a relatively high value on leisure. Impatient workers ao^pt 
tte first job offer they receive ami ihe remaining workers search until 
finding a firm paying the high wage* The tcttal number of unemployed 
workers is therefore equal to the nunU^r of individuals who place a 
relatively large value on Idsure ami cannot find a high-wage firm. 

To conqdete the d^rii^on of ^ilibrium, we need to explain how 
active iinm decide which wage to offer. Let denote the constant 
marginal prodiK^t of a worker at firm i and let P denote Urn price of 
the produced good. &)me firms, thc^ with le&s than p> will choose 
not to produce. This follows from the fact thm for mese firms the 
mai^inal revenue product of labor falls short of the cost of hiring cheap 
labor. All other firms will produce and earn non-negative profit. Firms 
with a relatively high value for q^ can afford to pay high wages since 
their workei^ are veiy productive. Firms with a relatively low value 
of q^ (but a value above ^ prefer to offer the low wage and hire only 
imi^tient searchers. There is a unique productivity value, q^, such that 
a firm with q^ - q* is indifferent between offering the high and low 
wages. Therefore, all firms with valuits of q^ between!!!* and q* offer 
>v, and all firms with q^ greater than q* pay h'^, Final^, Irt 7 denote 
the proportion of active firms paying the high wage. As y rises, it 
b«on»s easier for patient workers to find a high-wage firm and, thus, 
unemployment falls. 

We can now ctescribe how changes in unemployment compensation 
affect the equilibrium unemployment rate. We noted in s^tion B that 
an iiKrease in ui^mployment compensation causes the r^rvation wages 
of all workers to rise. Since patient workers spend more time searching, 
the impact ca their reservation wage (m^) is greater. As and in- 
crease, some firms leave tl^ market (since they can no longer afford 
to pay even the low wage) and some firms originally offering the high 
wage switch and offer the low wage (since the gap between the high 
ami low wages has widened). In other words, the number of ^ve firms 
and the number of high-wage firms both (tecrease. Unemployment is 
linked to 7, the proportion of firms offering the high wage, and since 
this value is equal to the ratio of high-wage firms to active firms. 
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unemptoyment may rise or fall. In general, the effect on unemploy- 
ment depends on the distribuiicm of the jMXxhrctivity parameter {9,) across 
firms. 

This result illustrates two points. First, conclusions drawn from a 
partial-partial equUibrium analysis may be misleading. Even though an 
iiKiease in unemployment compensation <toes result in higher reserva- 
tion wages, when firms are allowed to react to this chan^ they may 
do so in a manner that actually reduces the unemployment rate. Sec- 
ond, in order to generate an equilibrium characterized by wage disper- 
sion, it is necessary to intio(hice heten^eneity on both sides of the labor 
narkel. While this may seem ^q)eahng in that it probably mimics reali^^ 
it results in at least two problems. To begin with, the underlying 
heterogeneity may be difficult to characterize. After all, for any given 
level of unoi^oyment consjensatton ttere will ahnost assuredly be more 
than one distribution of ^, consistent with the observed wage distribu- 
tion. Subsequent changes in unemployment insurance will nonetheless 
have very different effects on the unemployment rate (depending on 
the true 9j distribution). Thus, although it is cleaily important, the 
distribution of ^, cannot be inferred from observable data such as 
wages. The key data, the values of q^, seem impossible to specify. Sec- 
ond, even if we ignore this problem, introducing heterc^eneity on both 
sides of the market produces a complex model that yields few (if any) 
unambiguous predictions. This fWlows from tte fact that the equilibrium 
wage distribution, unemployment rate, and comjarative static proper- 
ties will depend on the /«>c specification of the underiying distribu- 
tions describing the degree of heterogeneity in the market. In other 
words, in order to explain one stylized fact (wage dispersion), a fact 
that is probably not a major contributor to unemployment, the reserva- 
tion wage approach must sacrifice traclability and analytic simplicity. 
In the next section I argue that tte trade friction approach , a framework 
that ignores wage dispersion and focuses instemJ on the difficulty search- 
ers face in finding any employment opportunity, is much more likely 
to be able to provide insights into the problems associated with search- 
generate unemployment. 
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An alternalive model of equilibrium ws^" disunion can be found 
in Burdett ami Judd (1983). On the surface, their model appears to be 
a significant improvement over the Reii^um and Albrecht/Axell ap- 
proach, since it produces wage dispersion without introducing 
h^en^i»ity. The fwl that diey are indeed ^e to explain wage disper* 
si(Hi ina nKxtel with identical rati(»)al ^^tscm bodi sidesof the nxailcet 
provides us with some comfort in that it confirms our earlier inmition 
Hhat iiKon^l^ information can be an important source for sustained 
price disparity. Unfortunately, as I will argue below, their ai^roach 
can only yield limited insights concerning policy effectiveness for ex- 
actly the same reason that the Albrecht and Axell paper fails. 

Burdett aiKl Judd gei^rate wage diqjersion by changing die descrip- 
tiOT of the search process. Hiey analyze two modds. In the first, workei^ 
file ^licati(N» widi firms ^ the bq^imung of the pniod and tfam receive 
offers as the period ends (as in Benhabib and Bull 1983). When facing 
such lags in the hiring process it is optimal for workers to search non- 
sequentially. Assumii^ that tiiey do so, searchers are likely to observe 
more than one wage offer before making their decision. Let denote 
the probability that a worker receives / offers at the end of the period. 
Then Burdett and Judd show that there are two types of equilibria that 
may occur, dqjendii^ on the distribution of Ifir, = 1 , then aU firms 
pay the monopsony wage. In this case, even though workers may app- 
ly for more than one job, Uiey always receive exactly one offer per 
period. Since this yields a modd virtually equivalent to the sequential 
search model, it is not surprising that wage dispersion cannot exist. The 
second case is more interesting. When », lies strictiy between zero and 
one, so that with son» positive probability tl« firm has complete monop- 
sony power over a worker, there may be a dispersed distribution of 
wage offers in equilibrium. Not surprisingly, the form of the wage 
distribution is tied to the number of applications filed (through the 
distribution of t^), which in turn depends on the common search cost. 
If search costs are relatively low, tiwn Burdm and Judd show tiiat the 
monopsony wage equilibrium and two dispersed wage equilibria exist. 
On Uie other hand, if search costs are relatively high, only the monop- 
sony wage equilibrium will appear. Wage dispersion becomes possible 
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(when search costs are low) because with positive probabUity some 
workers receive more than one irffer, so that, unlike the case in which 
workers search sequaitiaUy , a small decrease in the wage offered may 
cause a firm to lc»e some potential new hires. 

A second form of the search process, labeled "noisy search," is also 
considered. With noisy search each worker pays a fixed fiee (c) at the 
beginning of the period and then receives a random number of job of- 
fers. The purchase of a newspaper that includes advertisements for a 
variety of products would be an examjde of noisy search in tite product 
market. Making use of a private employment agency might qualify as 
an example in the labor market. In this case the »i described above 
wmtW still be imerpreted as the probabUity of receiving i offers but 
these values would ik) lon^r be tied to c (they are exogenous). This 
opens up the possibility of a third type of cquUibrium-one in which 
T, 0 and all firms pay the perfecUy competitive wage. Intuitively, 
since t, = 0, no firm p<»se«scs monopsony power over any worker, 
in that the firm is assured that any woriter it tries to hire has at least 
(Mie other offer in hand. This leads to cons)etitMjn oTOss firms that drives 

ibc wage down to the competitive level. Combining this case with the 
two described above completely characterizes equilibrium with noisy 
search for any fixed distribution of and for any c. 

The Burdett and Judd analysis demonstrates that price and/or wage 
dispersion can arise in a very simple setting-one with identical, ra- 
tional, payor maximizing, uninformed agents. Unfortunately, their 
ftamework does not lend itself to policy analysis any more than does 
the Albrecht/AxcU approach. Consider first the case of nonsequential 
search. If the cost of search is large, th«j the unique equilibrium displays 
m) wage dispersion and our raiginal problem of optimal search (testnjym^ 

incentives to search arises ^ain. If the cost of search is low, there are 
multiple dispersed wage equilibria. In this case, even if one couW decide 
which equilibrium to work with, it would, in general, be difficult to 
tease out unambiguous comparative static jwedictions. It is highly like- 
ly that the results will depend on the form of the w^e distribution, 
just as in the Albrecht/Axdl paper. Policy analysis would be even more 
difficult in the presence of noisy search since the distribution of t, is 
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ttetermined outsicle the mcxtel. Differait assumptions concerning this 
distribution wiU leal to different equilibrium wage distributions and, 
of course, diflferait comparative sl^ results. In both cases, of course, 
there is still the problem of finding a way to infer the key parameters 
(the distribution of »,) from tlw available data. 

At this point, it is useful to step back and summarize the advantages 
and disadvantages of this approach. On the positive side, the reserva- 
tion wage aiq)n)ach has clarified the types of forces that can explain 
persistent wage dispersion. Although it took nearly a <tecade, it has con- 
firmed our intuition that wage di^rsion may be the result of incon^lete 
infbrmaUon about the availability and quality of job offers. It has also 
shown us that the amount of information collected in the search pro- 
cess is an important determinant of the amount of wage dispersion that 
can be supported in eqwlibrium. The feet that firms need not offer iden- 
tical wages in equUibrium is also appealing in that it is consistem with 
observation and allows for the possibility that woricers may choose to 
reject some job offers. 

On the negative side, to generate an equilibrium in which equally 
productive workers earn different wages, we are required to work with 

moctels that are hard to characterize, in that the key parameters are ofien 
unobservable, and models that seldom yield clear-cut. intuitive predic- 
tions. In other words, we must sacrifice simplicity and tractability. If 
one tnily believes that wage disparity and job rejections play important 
roles in the unenyloyment iHX)cess, then the sacrifice is probably worth 
making. If not, then the unemptoyment problem stems more from the 
difficulty of finding a vacam job opportunity rather than finding one 
offering actequate compensation. If the latter is true, then it is suffi- 
cient to woric with models with a single wage rate and focus on the 
determinants of the rate at which firms with vacancies and unemployed 
workers are matched. This is the approach adopted in the trade fricUon 
literatiire. 

How important are job rejections for explaining unemployment? For 
some aibgroups this is clearly an important fector. Feldstein and PWerba 
(1984) have shown that the reservation wages of displaced workers are 
generally at or above the wage they earned on their last job. For this 
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reason, displat^d workers often have diffkuity fiiuliiig new jobs. In 
fact, in 01% survey, the median reemployed displaced worker was 
unen^loyed for 40 weeks (Hunerm^ 1987)! These workers general- 
ly find employment only when their reservation wages fall significant- 
ly. On average, die real wage earned cm their new job is af^sroximately 
10 percent below the level ean^ cm their previous job (Hamermesh 
1987), A »milar problem exists for unerajdoyed black youth (Holzer 
1986). One possible explanation for this group is that tl^y misperceive 
the distrit»ition of wage offers available to them. When they first enter 
d» labor mark^, tl^ir reservation wages are unjustifi^ly high and they 
reject too many reasonable job offers. After awhile, they learn about 
the tme distribution, adjust their expectations downward, and ^xept 
enqiloyment. For other workers, the rde of job rejectitms is less clear 
cut. For example, Holzer (1987, 1988) reports Uiat unemployed teen- 
agers accept a{^m)ximately 80 percent of the job offers they receive. 
What does this imply about adult rejection rates? On the one hand, the 
ratio of the expect wage to the value of Idsure is pn^bly lower for 
teenagers tbm for prime-age w^e earners and, thus, the rejection rate 
of adults nmy be even lower. On the other hand, prin^age adults face 
smaller s^»n^on rates, in^lying a longer ejqpec^ duration of onploy- 
ment. This suggests that adults may be more rductant to accq>t what 
they consider a low-paying jd>. In a 1976 survey of 3,200 ui^mployed 
workers, Rosenfeld (1977) foum) evidence sui^rting the view that, 
in fact, adults reject fewer offers than t^nagers. Only 10 percent of 
the workers searching for employment rejected an offer. 



D. The Trade Friction Approach 

(f) Externalities 

The foundations of the trade friction framework can be found in a 
seriesofpapersby Peter £>iamond (1981, 1982a, 1982b, 1984a, 1984b), 
Dale Mortensen (1982a, 1982b), and Christopher Pissarides (1984a, 
1984b). In each of these ps^ers, jobs are viewed as the outcome of a 
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process in which idle f^ors of production must actively search each 
other out before prochiction can take place. An underlying ^'matching 
technology" (also referred to as the 'search technology'') describes 
how searcli effort on both sides of the maitet trsml^ into employ- 
ment. Hiis technology may be viewed as a production functicm with 
joblras workers, their seardi effort, vacancies, and the search effort 
of firms as the ii^ts aiNi jo)^ as the ouQHit. Government policies in- 
fluence the unen^loyment rate either by altering the flow of inputs in- 
to this producticm process or by chaining the form of the matching 
technology. 

Alth<nigh tiiey differ in specifics, the basic structure of all tr^ fric- 
tion nKxlels is as follows. In e^h period, idle factors of production 
search for employment qiportuniti^. Once a job is located, tte firm 
and worker bargain over tte wage rate and then, assuming they can 
reach agreement, production b^ins. The duration of a job is assumed 
stochastic, dissolving with an exogeiK)usly given probability in each 
period. Each time a worker and Arm are separated, they each reenter 
the labor market and begin searching again. Equilibrium occurs when 
woikers choose a level of search effort that maximizes expected lifetinu; 
utility, Arms choose a level of ^arch effort that maximizes expected 
inofit, and the flows into and mit of employment are equal. While flows 
into emplc^ment are governed by the matching t^hnology, search ef- 
fort, and the level of ui^mploymem, tte rate of j<^ separation is usually 
assumed to be exogeiK>us." 

Unemployment occurs whenever a jobless worker fails to And an 
en^loyment opportmiity cr fails to reach an agreement with the Arm 
he or she is bargaining with. Unlike the reservation wage approach, 
the trade friction abroach assumes that all etpially productive workers 
earn the same wage, i.e., the t»iBainingfm)ccss leads to ttesanw wage 
for all equally productive workers. The single wage assun^on does 
not necessarily imply that all job offers will be accqjted. If the value 
of dw matdi is stochsstic, it is possible that even when potential trading 
|»rties meet, it may be qTtimal to continue searching for a b^r match. 
However, in contrast to r»ervation wage models, jd) rejection is not 
die primaiy reason for unemployment. Instead, in trade friction models, 
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the primaiy focus is on the detennination of the rate at whkh workers 
and firim Even wten 8OT» job ofim are rejected Jt is t^ 
technology that drives the model. By ignorii^ wage dispersion and focus- 
ing on the search technology, it is possible to build simple, intuitively 
ai^iealing models that make policy analysis fairly straightforward. 

Before digging into the specifics of the various models, 1 wouW like 
to begin by providing an overview of an inqwrtant insight supplied by 
the trade friction literamre. The result that I wish to focus on is that, 
in the presence of trading friction, equilibrium will almost certainly be 
suboplimal. This result is somewhat surprising since, in general, when 
agents possess no market power, comp^tive economies operate effi- 
ciently. However, this is not the case in tl« presence of search-generated 
unemployment. This result follows from the fact that individual search 
decisions are riddled with externalities. Two types of externalities arc 
most prevalent. The first, labeled "congestion externalities," arise 
because increased %arch activity on one side of the market affects the 
I»obabilities of enjoyment on both skies. Fbr example, increased search 
effijit by an unemployed woriter fowers the pn*ability ihfi odvsr workers 
will find employment (a negative externality), while making it easier 
fbr firms to fill vacancies (a positive externality). Even if a change in 
one {gent's search activity has a small effect on tfie en^loyment prob- 
abilities Oi other agents, the number of agents so affected will be large, 
so that the aggreg^ effect may be noittrivial. Th^ (ingestion exter- 
nalities lead to an inefficient level of search activity; but, since both 
positive and n^ative externalities are involved, there may be too much 
or too little search. 

I refer to the second type of externality as an "income externality" 
for lack of a better term. In deciding how hard to search, each worker 
takes into account the fact that e^^ected lif^ime income increases ^h 
time a job offer is accepted (relative to what it would be if the offer 
were rejected). However, the worker ignores tlw fact that accefttance 
of the offer also increases the firm's profits by allowing the firm to 
fill a vacancy. Likewise, when a firm settles on its recruiting intensity, 
it ignores the positive effect it will bestow on its workers when hiring 
them. Since these positive external effects are ignored when search deci- 
sions are made, income externalities lead to too little search. 
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If cong^on externalities result in too little search* then the two ex- 
ternal effects feinforce e^h otter. This leads to a level of search ac- 
tivity below the social qptimum. What does this imply alxfut the effi- 
cieiKy of um^mploymrat? The answer to this question d€^)ends cm the 
mttun of tte search process, If« for example, workers ami firms search 
at a constant intensity with a rei^rv^ion wage in miml, titen workers 
will be too willing to mi^cept a job (their reservation wages will be too 
low) and firms wUl be too willing to onploy workei^ (their reservation 
wages will be too high). Or, in terms of the model presented in section 
A, the job finding rate (f) will be too high. It follows that, in this case, 
unemployment will be too low and welfare would be enhanced if all 
workers raised their reservation wages and all firms lowered theirs by 
a small ammint* This r^lt is reversed, however, if search intensity 
is a choice variable. When workers or firms can vary their search in- 
tensities, too little search ^ivity implies that nK>re effort should be 
invested in the search proc^. Since incr^sed effort increase the prob- 
^ility of successful search, too little search translates into an unemploy- 
ment rate that is too high. 

When congestion externalities imply too much search, the two ex- 
ternal forces work in opposite directions and the implications for 
unemployment are ambiguous. In a recent paper, Etavidson, Martin, 
and Matusz (1987a) developed a gei^ral equilibrium model with search- 
generated unemployment and isolated the congestion and incon^ ex- 
ternalities in an effort to understami the conditions under which this 
would occur. To provide some ifisight into exactly how these models 
woiic ami to provide a basis for the pcrficy discussion to follow, I now 
mm to a brief description of our model and r^ults.^^ 

The Davidson, Martin, and Matusz model consists of two sectors ami 
two fetors of production. For expc^itional purposes, the factors will 
be referred to as capital and laoor and the sectors will be referred to 
as manu£a^uring and agriculture. Factor mark^ in the agricultural sec- 
tor are fricticmless and conq>etitive, so that enjoyment is always readily 
available and capital is i^ver idle. Agricultural output is produced ac- 
cording to a neoclassical cmstant returns to scale producttcm function. 
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In the manufacturing sector, one unit of output t n be produced by one 
worker and one unit of capital. However, it lakes time and effort for 
klle factors to find each other. In other words, search is r^uir^ to 
find employment and/or fill a ^'vecancy. Once coital and labor are match- 
ed, a partiiership is created that lasts until either the worker retires or 
capital becon»s obsol^ (each of these events occurs with an exogenous- 
ly given probability, r, in each period). If the partnership dissolves, 
the remaining factor resumes searching. While the part lership lasts, 
the output product is sold and the proceals are distributal to labor 
and capital acceding to a sharing rule that is negotiated at the time 
the partnership forms. 

The pr(ibability of successful search in the manufacturing sector 
depends on the mix of the searching population. Let s denote the frac- 
tion of searchers who are workers, e(s) the per period probability that 
an unemployed worker finds a job, and k(s) the per period probability 
that a vacancy is filled. Tten if s incre^es, i.e., the unenrployment 
pool becomes more labor intensive, it becomes harder to firid employ- 
ment but easier to fill a vacancy, i.e., e'isXO and A:'(j)>0. Since 
uiwr qjloyment occurs only in the manufacturing sector, the equilibrium 
unemployment rate is tied to the size of the manufacturing sector and 
the value of*. The search technology is represented by eis) and k{s). 

Equilibrium occurs when the agriculhiral factor rewards aJjust to cleai 
the agricultural input markets, product prices adjust to clear product 
markets, and, since fiactors of production are mobile across sectors, 
labor and capital are distributed such that the expected lifetime return 
(in terms of income) from searching for employment in the manufac- 
turing sector is equ^J to the lifetime income earned by working in the 
^ricultural s«nor. This last condition is necessary since, for example, 
if the lifetime return to labor is higher in one sector than the other, all 
labor will flow to the high-income sector and no output will be produc- 
ed in the remaining sector (implying an excess demand for output in 
at least one product market). 

By examining tlK decision procKs of a typical worker seeking enploy- 
ment, we can see how income and congestion externalities distort in- 
centives. We can also contrast this model with the reservation wage 
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iiKxtels discussed sbave, Consiiter first the petition of a jobless worker 
seekjTig emptoymem in the agricultural sector. Let w denote the 
agricultural wage. Then, since ths agricultural labor market is firic- 
ttonless, tiiis worker wiU immediately find employment and earn w in 
each period until retiring. Since r represents the probability of retiring 
in any given period, ^ is the expected length of time the worker re- 
mains employed. It Mows that exf^cted lifetime 'TKome is p . 

Turn next to woricers currently searching for cmployn»nt in the 
manm Jv i .ring sector. Let P denote the revenue geiwrated by the sale 
of a umi of manufacmring output and d represent labor's share of 
revenue. In acklition, let V, denote expected lifetin^ inconK for a 
worker currently emj^oyed in manufacturing and represm expected 
lifetime income for a searcher. Then and satisfy 

=r ep + [I - r]\il - r)V^ + rVJ 
= (1 - r)\eis)\, + n - eisWJ 

The first equation states that an employed worker's expected lifetime 
income is equal to currem compensation (BP) plus expected future com- 
pensation provided that the worker does not retire (an event occurring 
with probability 1 - r). Ejqiect^ future consunqition is equal to the 
probability that the capital used by the worker does not become ob- 
solete ([1 - r]) multiplied by expected lifetime income while employed 
(K,) plus the probability the job dissolves (r) multiplied by the expected 
lifetime income of an unemployed worker (K^). The s«:ond »)uation 
states that exp«:t«i lifetime income for an unemj^oyed worker is equal 
to the probability of not raring multiplied by a weighted average of 
inconw if employed and income if unemployed where thj weights arc 
equal to the probabilities of being in that state in the next period (I assume 
unenployment onnperaation is zero). Tl^se two equations can be solved 
for and to obtain the benefit due to en^loyment 

K - K = 

' " I -(1 -r)(l -r-^) 
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Note that regardle^ of the value of B, - K^>0 so that, in contrast 
to tte leservaticm wage model, searclters never turn down jcb offers. 
Tills immediately implies that the duration of unemployment simply 
depends on the amrant of time it takes to find an idle pi^ of (^ital. 
The search technology, €(s), drives the moctel. 

A ^milar analysis can be carried out to determine the expected lifetime 
return to capital if in use (Kp and wlien idle (Vl). For any value of 6, 
it can be shown that > so that firms with vacai^ies never turn 
away workers seeking employment. 

We are now in a position to describe the incon^ and congestion ex- 
ternalities* Consider tte problem faced by an unemployed worker try- 
ing to (teckie where to seek emplqyn^nt. If the worker applt^ for work 
in tte agricultural s^tor, employn^m will be gained immediately and 
the worker can expect to cam p before retiring. If en^loymcnt in the 
nianuf^:turing sector b sought, the worker eifiers the 
ami can expect to earn before retiring. If p > V^, then all workers 
will seek employn^nt in the agricultural ^tor, no ouq)ut wil! be pro- 
duced in the manu^cturing sector, and there will be excess demand 
for tte manufactured goods* A similar argument ml^ out the possibility 
that f < ^ • Therefore, in ^uilibrium, workers distribute themselves 
such that f =^ ^* I>oes this ecpjilibrium condition inq)ly an efficient 
alloc^^u of labor resources ^:ross sectors? The answer is t: \ A worker 
who comenq)lates entering the search xctor takes into account the fact 
that each job offer accepted raises expected lifetime income from 
to V^. However, the worker ignores the fact thai accqiUng the job also 
increases the expected return on the capital us^ from V> to K^. 
Therefore, workers ignore a positive externality associated with enter- 
ing the search sc^or and too few of them seek employment in the 
manufacturing sector. Of course, capital also ignores the positive ex- 
ternal effect its entry inte the search sector has on worker income so 
that there is too little capital involved in manufacturing as well In sum- 
mary, these incon^ externalities result in a search sector that is too small 
and, since ui^mployment is positively related to tte size of the manutac- 
turing sector, there is too much unemployment in equilibrium. 
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Congestion externalities arise due to the fact that the enU^ and/or 
exit of factors from iranufiKturing alters the value of s and therefore 
the en^loyn^m prtd>abUities. An extra woricer seeking en^loyn^nt 
raises lowers the prc*ability that other workers will fiml emnlc^- 
ment, and mak» it easier to fill a yxsoKy. Davidsont Martin, and 
Matusz demonstrate that because of tl^se congestion externalities, the 
search sector is too a^mmetric in equilibrium. In cHher words, if 5 > 
so that the seaichii^ pq^ilation is labor-intoisive, then efficiency would 
be enhaiKed by making the sector more capital-intensive, if s<Vi, tl^n 
the performaiK^e of the economy wHikl be imfm^ved by making the sector 
more labor-intensive. Loosely, if s> V4, then, when a worker enters 
the search sector, the negative externalities impc^ on fellow workers 
outweigh the positive externalities enjoyed by coital, since labor is in 
the majority. Thus, the overall effect is that tte sector is too labor- 
intensive. What are tte implications for unemployment? The mMching 
technology works best when the sector is perfectiy symmetric. With 
an equal number of &ctors on both sides of the market, there are no 
excess vacancies or searchers; the only prd)lem in creating jobs is get* 
ting the idle factors together. Hierefore, wt^n the sector is too asym- 
metric the matching techndogy is not being used efficiently and jobs 
are lost. The imfriication k thai congestion externalities lead to too much 
unemployment. 

In summary, the Davidson, Martui, and Matusz analysis sugg^ts that, 
in general, incon^ and congestion externalities work in oiqx>site direc- 
tions. 2* Unemployment may be too high or too low. Public policy 
specifically aimed at eliminating the external ef^ts will enhance effi- 
ciency but may, in some instances, do w by increasing unemployment. 
I remm to this issue in the policy section below. 

Finally, before moving on to discuss some other insights provided 
by this literature, I wish to point out some features of the I^vidson, 
Martin, and Matusz nnxiel th^ reflect the differrace between the trade 
friction and reservation w^e a{^>rc«ches. First, as stressed above, all 
job offers are accepted and ui^mployment simply depends on the rate 
at which firms and workers m(Kt* The inimber of new jobs created 
depends on how well die market uses the se^h technology, a factor 
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influoiced by the equilibrium coiiqx>sition of the ui^mployment pool 
(as reflected in the value ofs). Second, the trade friction model yields 
clear-cut, clean results and is easy to work with. There is no ne«l to 
introduce hcten^eneity across firms or workers in order to generate 
an equililmum level of unerairfloyment. As we will see below, this makes 
policy analysis mudi 1^ con^lic^ed than it would be in a msdel Mow- 
ing the reservation wage af^rcmch. 

(U) Multiple Equilibria, Feedback Mechanisms, 
and Bu^ness Cyc^u 

When externalities distort incentives, govemmaU policies can be used 
to alter incentives at the margin and guide the economy back towards 
c^nimality . If equilibrium is unique, this is all the government interven- 
tion that is required or desired. If, however, more than one equilibrium 
exists, additional policies may be needed to insure that tl^ economy 
ends up in the "best" equilibrium. Peter Diamond has demonstrated 
that this is a problem that is likely to emerge when trading frictions 
are present (see, for example. Diamond 1984b). To be more precise. 
Diamond has shown that models with search-generated unemployment 
are likely to be characterize by multiple equilibria. This result asserts 
that there may be more than one equilibrium rate of unen^Jloyment, 
i.e., more than one "natural rate of ui^mployment" and is consistent 
with the Keynesian notion that the economy can get "stuck" in an 
ei;uilibrium in which output remains below its fiill employment level. 
Tiie reason for this is simple. In equilibrium, each firm is maximizing 
profits and has no desire to incre^ its labor force. Now, consider what 
would occur if all firms simultaneously increased their recruiting ef- 
forts, increased their labor forces, and increased production. The in- 
crease in employment would generate a larger level of worker income, 
thereby increasing the demand for output. If the increased demand in 
the product market is large enough, it could justify the increase 
recruiting efforts. Therefore, a new equilibrium with lower unemploy- 
ment might be established. Note that in tl^ original equilibrium, by 
definition, no imiividual firm has an incentive to alter employment. 
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However, if recniitii^ efforts coald be coordinated across all finns so 
that all finm simultaneously inrrease emi^oyment, the increased hir- 
ing is profitable. The force at work here is called a '^feedback 
mechanism." Simply put, the increase in labor market activity stimulates 
demand in the product market wiuch, in turn, feeds back to the labor 
mark^ by increasing labor demand. When the original increase in hir- 
ing exactly matches the generate increase in labor demand, a new 
equilibnum is e^blished. 

Diamond also demonstrates that economies characterized by multi- 
ple equilibria may exhibit interesting dynamic behavior. This follows 
from the fact that current search behavior depends on the type of 
equilibrium agents expect to ocxur in tte future. For example, if ^ents 
e7q)e^t tte ecoiKHny u> be boomii^ in the luuire, then the return to search 
will be large and it makes ^nse to search relatively intensely. If, on 
the other hand, agents expect a recession, the return to current search 
is likely to be low (it will be very hard to find employment) ami search 
^tiviQ' will fall off. In each case, expectations are self-fiilfilling in that 
increased (decreased) search activity increases (decreases) the number 
of new jobs created. Greater (less) employment translates into gremer 
(less) income and implies a nu>re (less) prosperous economy. Since ex- 
pectations play such an important role in ths evolution of the economy, 
waves of pessunism and optimism sweeping across the country can 
generate dynamics timt look very much like a business cycle. 

A brief review of a simple version of ihs Diamond model helps to 
crystalize these results and also lays a foundation for a discussion of 
policy-related issues in the next section. The model is extremely sim- 
ple, yet h cultures the fumlamental elements of production and exchange 
in a friction-filled environment. There are no firms; instead, workers 
search for a suitable "production opportunity." When such an oppor- 
tunity arises, the worker produces ouq>ut and then attempts to trade 
it for goods that he or she can consume. 

Production q>portunities arrive at a constant rate but vary in their 
cc^. Workers undertake low-co^ projects but shun high-cost ones. The 
break-even cost, i.e., the cost at which the worker is indifferent be- 
tween a)ntinuing to search for a lower-cost project and producing, is 
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the worker's **rcservaiion cost/' The reservation cost plays the same 
role that the reservation wage plays in standard labor market search 
anal)^is: a hi^^ le^rvatkHi cc^ impUra that ihs wori^r is more willmg 
to acceiK a job. 

Once production occurs, the worker must ^arch for a trading part- 
ner. The reason for this is that workers are not allow^ to consume 
goods that they then^Ives have produced. This as$un^>tion captures 
the notion that, in reality, people tend to ^lecialize in producti(^ and 
generalize in consunq>tion. Trying becomes easier as production in- 
crea^s, since there are more agents to trade with. Once trade takes 
plai^, the workers consume the ou^t and tten begin searchuig for 
new pioduction opportunities. Workers are characterized as 
* 'unemployed" when eng^^ in search for a low-cost project and 
''employed'' when searching for a trying partner. 

As we will see below, the key assimiption is that tracte become easier 
as production increases* This amounts to an assumpticm that (t^ sean.h 
technology is characterized by increasing returns to scale aiKl it i ^ the 
driving foice behind the result that equilibriimi is not unique. 

The entire model can be characterized by two equations. The first 
is an equilibrium condition stating that, in a steady state equilibrium, 
the flows into and out of employment must be equal so that unemploy- 
ment remains ccmstant. The second ^piation defmes optimal search ef- 
fort in the labor market given the current economic environment* When 
both equations aie r dtisfied, the economy is in a steady state equilibrium. 

Begin with the equilibrium condition. Let E denote current employ- 
ment, N the size of the labor force, B(E) the probability of finding a 
trading partner at any point in time, c* the reservation cost, C(r) the 
cumulative probability distribution for tl^ cost of production; and z the 
probability of finding a production project. By assumption, as employ- 
ment (£) increases, it b^con^s easier to find a trading partner (this is 
the increasing returns to scale assumption). Thus, B^{E)>0. Consider 
first the flow from employment into unen^loyn^itt. Employed workers 
are ^kssc who are locricing for son^ne to trndo output with. They become 
unemployed by locating a trading partner and carrying out an exchange 
of goods. Since E represents employment and B{E) is the probability 
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of locating a trading (mrtner, EBiE) equals the nun^r of workers enter- 
ing the unemployircnt pool at each instant. Turn next to tl^ transition 
from unemployment to employment. At each point in tin^, - £ 
workers are unemployed (lookii^ for a low-ct^ production c^jpoituiuty). 
With probability z a jobless worker is offered a project, and with prob- 
ability G(c*) tl^ pro^ is accq)table (its cost is bebw the worker's 
reservatiu.; ct>st). Thus, {N - £)zG(c*) unemployed workers bw)me 
employed at each instant. Finally, let E denote the change in employ- 
ment at each instant. If £>0 employment is increasing, and if £<0, 
unemployment is increasing. It follows that 

(7) f = (AT - £)zC(c*) - EB(E). 

We are in a steady state when £ = 0, 

Equation (7) is depicted in figure 2.2. As c* rises, workers are more 
willing to undertake pmoduction projects (i.e., accept jobs) aid the flow 
from uneniQ)]oyment to employment increases. To re^ore equilibrium 
(£ = 0), the flow out of employment must also increase. For this to 
occur, it must become easier to find a trading f^rtner; that is, £ must 
rise (so that B{E) increases). Tl^refore, the combinations of £ and c* 
that are consistent with steady state equilibrium in die labor market are 
represented by an upward slewing curve (tte £ = 0 curve in figure 2.2). 
Above this curve c* is too large for equilibrium (for a given value of 
£), implying that workers are too willing to accept jobs. Therefore, 
the flow into employment exceeds the flow out and employment is in- 
creasing. Below the curve, £<0. 

Turn next to the determination of r*. Workers will be more willing 
to uiKlertake highH;x>st projects when they expect it to be relatively easy 
to trade their output, since this would allow them to consume the out- 
put and reenter tl^ latx)r market quickly. Due to the assumption of in- 
creasing returns to scale in the search technology, trade becomes easier 
as £ rises. Thus, c* is an increasing function of £, as depicted by the 
c*(£) curve in figure 2.2. This curve would be horizontal under cons- 
tant returns to scale. 

Since workers choose c* (to maximize cxf^t&i lifetime im:ome), 
the economy alnvys q>erates along this curve regardlres of whether 
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or not it is in a steady state equilibrium. If the current level of employ- 
ment is such that the c*(£) curve lies above the £ = 0 curve, then 
employmem in^reasn am) the economy moves up to the right along 
c*(£). If CT^loyment is such that c*{£^ lies below the £ = 0 curve, 
then employment falls ami the economy slides down c*{E) towards the 
origin. The economy is in a ste^y ststte equilibrium when £ - 0 along 
the c*(£) curve. Since both curves are upward sloping, they may in- 
tersect any number of timw. As drawn in figure 2.2 there are several 
equilibria, one for ^ch intersection of the two curvcs-^^ The existence 
of mom than oi^ equilibrium is a direct r^t of the feedb^k n^chanism 
described above ami the assumjHion of increasing returns to scale in 
the search technology . If workers expect it to be easier to trade output, 
they are more willing to undertake cc^tiy projects. The greater will- 
ingness to accept jobs results in greater output which, in turn, does in- 
deed make it easier to trade (i/ there are iiK:reasing r^ms to scale in 
the ^rch technology). Hence, the worker's original q)timism is war- 
ranted. However, pessimism can also be warranted. If all workers ex- 
pect it to be difficult to trade output, they will be reluctant to accept 
high-cost projects. This unwillingness to produce implies a low level 
of output and makes it hard to find a trading partiier. Diamond 
demonstrates that changes in expectations about the future environment 
can cause the economy to bounce back and forth between high- and 
low-employmient equilibria in a manner that closely resembles the 
business cycle. Note that with cx)nstant returns to scale such business 
cycle behavior ccmld not arise, since equilibrium would be unique {c^iE) 
and £ - 0 intersect only once when c*(£) is Iwrizontal). 

As is clear from figure 2.2, unen^Ioyment varies ^ross the equilibria. 
The *'best" equilibrium, in terms of welfare, is the one with the lowest 
level of unemployment. It is not clear, however, that the economy will 
naturally gravitate towards this equilibrium wit}K)ut govemm^t interven- 
tion. Moreover, even if the economy did manage to reach the best 
equilibrium, the existence of congestion externalities implies that even 
the high-employment equilibrium is suboptimat— welfare could be 
enhanced even further by implementing policies aimed at increasing 
workers' willingness to accept production opportunities. 
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Figure 2.2 



E=0 



c*(E) 




Although the Diamond model is extremely simple, it captures what 
a{^}ear to be flie mo^ important features of economies troubled by search- 
generated unemployment. These features include the fact that it takes 
time and effort to find trading oj^rtunities (in both input and product 
markets), fte in^itanc^ of expectations concerning the future economic 
environment in making present search-related decisions (e.g., how hard 
should workers search and/or how many resources should firms devote 
to recruitn^t?), aral the fact that search decisions made by an individual 
affect the welfare of others. Diamond's analysis is important because 
it demonstrates that even in a simple barter economy with tto firms these 
features can produce several striking results, e.g., multiple equilibria 
that can be Pareto-ranked and business cycles. The intuition offered 
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(HI) The Value of a Job 

Total naional income is one measure of welfare thai is often used 
ge^ral e<pulibnum model, total naUonal income is equal to the val^ 
of the output tt produces and the level and composition of emplwmem 

I 5^ ^ that this is not the case when workeis are finitely 

S TJ^l r ««vironmeS 

«ny*«h ttem . sun,lu8 value above and beyond the value of the out- 

e^^S^Z' ^'^T"' °f '--plus is tied .0 the 

expected .hiration of unemployment required to find the job TW, im 

u liviuuimng policies aimed at mcreasing welfare 
To illusoate this point, return to the Davidson, Maitin. and Matusz 
mo^I outhned aboveamimakeone small change .ss^™^^^^^ 
teav. fte workforee due to death rather ftan retirement and that ™^ 
b«m woricers enter the labor force a. a rate that keeps the nirof 
tobor foice partttipants constant over time. In this model, the vah^e of 

lamed by labor and capital when the job is created 

If we let J denote the steady slate number of jobs held in the search 
«c.or. then total welfare is equal to the value of oui^t pL 
pomuare wort, making. First, the number of seare^seTj^s 
m e<piihbnum matter. Since seareh sector jobs cany with them a sujus 
«Uue while agricultural jobs do not. manufacniring jZ^iTore 
valu^le to society. Second, die harder a manufactu^g ^b?,o T 
t«n. the laiger is its sun,lus value. This follows from die fact that jot 
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that are more difficult to obtain generate a larger difference between 
and K^.^^ This is precisely why f^cultoiral jobs carry no surplus 
value. In any given sector, and will differ oidy if a spell of 
unen^loyment is required to find a job« But, this is mH the case in the 
agricultural sector, since Its factor markets are fnctionless. The im-* 
plication is that the competition of jc^s also matters. In an ^nomy 
with several inarch ^tors, jobs that are wok difficult to obtain carry 
with them a larger surplus value. 

Why are some jobs more valuable than cHhers? To answer this ques- 
tion, consider the labor market experience of a cohort of i^wly bom 
workers. When they are bom, a number of workers choose to seek 
en^loyment in the manufacturing smor. Since they begin their search 
unemployed, they can each expect to earn over their lifetime. The 
i^mainder take jobs in the agricultural sector and can expect to earn 
^ before death. Therefore, at birth, expect^ lifetime income for this 
cohort is equal to MV^ + Ay-, where M refers to the number seeking 
search sector jobs and A represents those taking agricultural jobs. A 
similar expression can 1^ derived for the return to new capital. It can 
be shown that these terms sum to a number that is equal to the value 
of steady-state output. Therefore, each i^wly bom generation of workers 
can expect to earn income exactly equal to the value of steady-state 
ouq)ut~no more or less. This implies that the interests of ftiiure genera- 
tions of workers are best served by implementing policies aimed at max- 
imizing the value of output. 

Now, as this generation of workers matures, tl^y begin to find en^loy- 
ment in the manufacturing sector. With each job accepted, welfare in- 
creases by the surplus value of the job. At maturity, J manufacturing 
jobs are held and welfare is equal to the value of outpui pius 72. This 
implies that the interests of current mature generations are best serv^ 
by implementing policies aimed at maximizing the value of output plus 
the surplus value of jobs. The interests of current and future genera- 
tions diverge. We discuss this point in greater detail in the policy sec- 
tion below. 

Intuitively, workers currently employed realize that they may lose 
their jobs and be forced to search for new employment in the future. 
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If this occurs, their new job may entail using capital that h^not yet 
entered the input market. Since they share the pnxrecds of producuon 
with the capital they use, this implies that part of expected lifetime m- 
comc is generated by using factors of production not currently m use. 
in other words, the surplus arises because current generati^s borrow 
from the ftmire each time a search-sector job is created. The greater 
the number of steady-state jobs, the mor« current generations can bor- 
row from the future. It i. ..npoitant to note that this borrowing ,s not 
at the expense of future generations. After aU, as mentioned above, future 
generations can expect to earn income exactly equal to the value of the 
output they produce regardless of the number of search-sector jobs. 
Moreover, as this future generation matures, it also borrows from the 
unborn. Of couRC, the surphis value of jobs would not appearif workers 
were infinitely lived since, in that case, borrowing from the future is 
equivalent to borrowing from yourself. 

(iv) Limitations 

Even though the trade friction approach was developed less than 10 
years ago, it has already yielded an impressive number of insights. In 
terms of the model introduced in section A, it has aUowed us to ad- 
dress the question of whether or not the natural rate of unemploymem 
is efficiem (taking as given the process by which ^'^^^'fj^;^^'^ 
meet) in a fairiy simple setting. This has been accomplished by focus- 
ing on how the market manages to determine e, the job-fmdmg rate, 
by creating incentives for firms and workers to enter the search pro- 
cess and expend effort to find employment. We have seen that nwket 
externalities lead to an inefficient job-finding rate and that feedback 
mechanisne may create more than one equUibrium. Unfortunately, veiy 
litUc effort has been made to use this approach to explain how jobs 
dissolve « The scparaibn rate, s, is almost always taken as exogenous 
in thes' models. This is dismrbing in light of the fact that there is strong 
empirical evictence that most unemployed workers become unemployed 
involuntarily (through layoffs)." A good theoi^ of unemployment mteds 
to explain why layoffs occur. 
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It should be fairly easy to extml the trade friction models in a nian- 
wr thsi allows for enck^enous }cb sqxarations. Oi» can easily imagine 
a model with several search sectors in which exogenous shocks cause 
imMs to flwrniate across sectors. As price falls in a particular sector, 
the value of each mmh in that sector drc^ and may fall below the 
expected return from seardi in amither sector. This would cause the 
firm to lay off the worker. Unfortunately, the worker would also wish 
to »ver the relationship, and thus such a model would not be able to 
explain involuntary job separations. In addition, such a moctel would 
be unable to explain the source of the exogenous shocks. A theoiy about 
cyclkral fluctuaticaK in unen^k)yn^ slKmld be able vo e^q^lain the origin 
of business cycles as well as their hnplications for *he labor market. 
Therefore, for search theory to continue to evolve as a major theory 
of unemployment, we need to fiml ways to extend the model to allow 
for layoff unen^ymem and business cycles. For a more detailed discus* 
sion of diese isaies, interested readers are referred to Pissarides (1988) 
on ite issue of layoffs and Howiit and McAfee (1988) on endogenous 
business cycles. 



E. Emptoyment Pblldes, Unmirioyment and EfRdemry 

My goal in this section is to examine a number of policies commonly 
usa^ to (teaJ with tte ui^mployment problem usii^ the fran^work pro- 
vided by the search literature. The treatn^nt offered here is in no way 
nwam to represent a complete analysis of the impact of these policies; 
in^ead, it reflects the insights that the search literature provides with 
respect to each program. 

The discussion focuses on two related issues: the impact of the pro- 
gram on unemployment and efficiency. We consider these issues 
separately since, as discussed above, there are cases in which a reduc- 
tion in unemployment does not signal an increase in efRciency. 
NoMthel^. pdlicymaters often have uneconomic objectives in mind 
and may be more interested in reducing unemployment than in achiev- 
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ing allocative efficiency. Moreover, it is not difficult to imagine that 
some politicians might find the concept that an increase in unemploy- 
ment is necessary to improve efficiency politically ui^atable. Final- 
ly, wten assessing tl« potential value of a policy cm efficiency grounds, 
it will be useful to divide social welfare into two components: the value 
of output ami the surplus value from employment. 

(i) Transfer Payment, Unemployntent and Duration 

In terms of job search, government programs that make payments 
directly to individuals can be separated into two categories: those that 
provide income to the unemployed and those that supplement the in- 
come of the employed (or newly employed). Payments to unemployed 
searchers, such as unemployment insurance, reduce the cost of 
joblessness and therefore make searc*^ relatively more attractive. In a 
model with a distribution of wages, this results in higher reservation 
wages. If the wage offer distribution remains unchanged, unemploy- 
ment and duration both rise. However, as shown by Albrecht and 
Axell (1984), it is possible for the wage-offer distribution to shift in 
a manner that actually reduces unemnloyment (see the discussion in sec- 
tion C.ii above). 

The tra«te friction approach also suggests that such policies will in- 
crease unemployment. If, for example, workers choose search effort 
10 maximize expected lifetime utility, men any increase in search costs 
will lead to a decrease in aggregate search effort. This triggers increases 
in both the level and duration of unemployment. In fact, even with search 
effort fixed, the link still exists. To see this, consider a multisector model 
in which the structure and level of uittmployment vades across sec- 
tors. In equilibrium, all active sectors will have to offer workers the 
same expected lifetime income (otherwise, searchers will simply flow 
to the sector offering the highest expected return and the remaining sec- 
tors will produce no output). Sectors with the highest unemployment 
rate will therefore have to offer higher wages in order to compensate 
workers for the relatively longer spells of unemployment they would 
face in such sectors. Since jayments to searchers make unemployment 
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less costly, they result in more searchers seeking jobs in these high- 
paying sectors. This, in turn, increases the economywide unemploy- 
ment ralfi (see Davidson, Martin, and Matusz 1987b for details). Of 
course, policies that reduce the wages of the employed, such as wage 
taxes, generate exactly the same type of effects. 

Considering the results from the trade friction literature, the insights 
of!er^ by the early {»itial<partial equilibrium n^tdels, and tlw evidence 
that wage offers are rarely reject^ (so that the importance of the 
Albrecht/Axell finding is diminished), it seems reasonable to conclude 
that polici^ subsidizing unemployment or taxing employment should 
theoretically result in a drop in the number of jobs and iiKrease the 
average spell of unemployment. With respect to unemployment in- 
surance, these hypotheses have been ctHifirmed en^irically by a number 
of authors (see, for example, Topel 1983, 1984). 

By similar arguments, programs offering additional compensation lo 
the employed emxnuage search and reduce the unemployn^nt rate. Brief- 
ly, increasing the reward asocUted with employment imrreases the return 
to search while making unemployment relatively less attractive than it 
would be in the absence of such a scheme. The result is a reduction 
in reservation wages, increase search effort, and an incre^ed will- 
ingness to accept low-paying jobs. All three of these effects reduce both 
tte average spell of unemployment ami the unemployment rate. Rjlicies 
that affect unen^oyment in this manirer include job subsidies (subsidies 
to firms and employees paid at the tin« a i.ew job is created), wages 
subsidies and programs that pay workers 2 bonus for finding employ- 
ment in a relatively short, prespecified length of time. An example of 
the latter policy would be the bonus program in Illinois that i»id newly 
unemployed workers $500 if they accepted a job during the first 1 1 
weeks of unemployment. This experimental program produced results 
consistent with search theoiy: the duration of unemployn^nt fell by 
a full week (see Woodbury and Spiegelman 1987 for details)! 

The manner in which transfer programs are financed can also have 
an important imfoct on unemployment. For example, a number of 
authors have criticized the manner in which unemployment insurance 
(UI) is financed. UI is fimded by a payroll tax levied on wages that 
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faU bek>w a given ceiling. This has impcmant in^lications for ui^^nploy- 
ment. B^ause wag^ above a certain level are exempt from the tax, 
financing UI in tiiis n^mier increases tl^ ii^rentives firms fac^ to employ 
high-wage workers, Hamennesb (1977) has suggested raising the ceil- 
ing on distributional grcmnds and in order to reduce unemployment 
among low-wage workers. The argument mns as follows. Since firms 
pay relatively more in taxes when they hire low-wage workers, they 
offer them fewer '*good jobs/' By increasing the ceiling, the distor- 
tion is renK)ved and low-wage workers should benefit. In an intriguing 
l^per, Wright and Loberg (1987) demonstrate that, to some degree, 
Hamermesh*s argument is correct but incomplete. In particular, they 
show that an increase in the ceiling lowers the reservation wages of 
low-wage workers, therein reducing their ui^n^oyment rate. However, 
there are two caveats. First, the reservation wages and unemployment 
of high*-wage workers both rise* Secoi^, and i^iii^s most important, 
they show that the average wage earned by the low-wage workers (both 
before and af^er taxes) fall so that expected iiKrome falls when the ceil- 
ing is raised. Wright and Loberg therefore advocate, as an alternative 
policy, an increa^ in the tax ceiling accompanied by an equi- 
proportionate reduction in the tax rate. They go on to demonstrate that 
such a policy change does not affect high-wage workers at sUI, while 
achieving the goal of increasing the employment and after-tax wages 
of low-wage workers.^* 

Finally, transfer payments and taxes may also have an important im- 
I»ct on the relative earmngs of workers aiul firms. As discussed above, 
trade frictions create an environn^nt in which wages are shielded from 
competitive labor market forces* Search costs, therefore, provide both 
firms and workers with a degree of monopoly power, resulting in a 
wage that depemis on the relative bargaining power of the two contract- 
ing parties. For exan^e, in a simple one-sector model Pissarides (198S) 
denumstrates that unemplc^ment insuratK^e incrmes the bargaining 
power of the potential employee, since it reduces search costs. This 
leads to an increase in wa^ and a reduction in profits. Proportional 
wage taxes {mid by firms lower the worker's value to the firm. Conse- 
queirtly , the bargaining power of the firm is enhanced and its share of 
revenue rises. 
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(tt) Miniimim Wi^, Employment Ag»icies, 
and A^^-egate Demand Manaffiinent 

AiiK)ng tfie ttbliticnial poUci^ that afiect ui^in{rfoyment, three in par- 
ticular are worth discussing: minirouin wage laws, state-mn employ- 
ment agencies and aggregate demand managemrat. While trmlitional 
argun^nts in favor of minimum wage laws usually entail di^butional 
issues, these latter two policies are specifically targeted at iiK:reasing 
enq)lopient. 

Virtually any model of the labor market predicts that effective 
minimum wage laws will increase unemployment. Debate therefore 
usually centers on the question of whether the increase in income for 
low- wage workers is sufficient to ju^fy the policy. However, multisector 
trade friction models reveal that ttese wage floors may also have im- 
portant allorative eflects (s^ I^vidson, Martin, and Matusz 1988). 
Since, if labor is mobile, each sector must offer searchers tlK same ex- 
pected return from search, low-wage s^tors are char^rteris^ by less 
unemployment than high-u^ge sectors. Minimum wage laws increase 
the wages that firms in the low-unemployment sectors must pay, and 
this reduces the demand for labor by those firms. This further increases 
unemployment by reallocating labor towards the high-unemployment 
sectors. As in traditional models, the increase flow of searchers to 
the high-unemployment ^ors causes the wages in this sector to f^Jl 
and increases the average spell of unemployment. 

Turn next to state-run employment agencies, where the goal is to 
reduce unen^loyment by in^roving the efficiency of the mmching pro- 
cess. These agenc^ offer an alternative to the search pitx:^ by register- 
ing and matching unemployed workers with firms carrying vacancies. 
Pissarides ( 1 979) constructs a simple search model of the labor market 
in order to determine the q)timal policies that state-run employment 
agencies stould adofx if their goal is to increase en^loyment. In his 
model, all unemployed workers must register with the agency in order 
to qualify for unen^loyment insurance. These woiicers may also engage 
in costly private srarch activity in order to further increase their 
likelihood of employn^nt. Firms have a choice, they can eitter register 
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their vacancy with the agency or wiveitise privately, but not both. This 
assumption is ju^iffcd on empirical grounds (sec Evans 1977). Firms 
receive no compensation ftom rcgistenng with the agency and do so 
only because it might be a quicker way to fill the position. Vacant jobs 
that are publicly advertised arc avaUable to aU workers engaged in private 
search activity. 

Pissarides derives several interesting results. Most important, he 
demonstrates that whUe a reduction in the cost of private search always 
reduces unemployment, policies that reduce the cost associated with 
using the employment agency have an ambiguous effect on employ- 
ment. This follows from the fact that increased activity at the agency 
reduces the incentive to search privately. The faU in private search ef- 
fort reduces employment and this effect might be sufficient to outweigh 
the increase in jobs brought about by the increased efficiency at the 
employment agency. As far as policy is concerned, this rcsuh indicates 
that the agency should employ methods that enco;'rage private search 
activity. For example, rather than trying to entice more firms to register 
their vacancies (doing so would lower the return to private search), it 
is better to subsidize private job advertisements by firms. Alternative- 
ly, the government could charge workers a fee for using the agency 
or tie unemployment benefits to the number of contacts made with firms 
during the search period, i.e., the government could provkle a bonus 
for each contact made. These policies would reduce the number of jobs 
generated by agency activity, but wouW increase employmert overall." 

Finally, consider the role of aggregate demand management. As shown 
in section D.ii. the externalities inherent in the search process create 
a feedback mechanism that may lead to multiple equilibria. Which 
equilibrium the economy actually settles down to depends on the cur- 
rent level of economic activity and agents' expectations about future 
trading opportunities. Actions taken by the government to stimulate ag- 
gregate demand can lead the economy towards a more desired 
equilibrium (one with lower unemployment). This provides a rationale 
for the Keynesian policy of ''pump priming." Furthermore, govern- 
ment programs designed to convince agents that the economic future 
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is bright can also be an effective way to guide the eronomy towards 
the desired equilibrium. Propaganda can be beneficial! 

(01) Efficfency 

The externalities inherent in the search process make it alnK>st cer- 
tain that the equilibrium level of unemployment will iK>t be efficient. 
Unfortunately t search theory does not provide any clear-cut prescript 
tions for dealing with this im}blem« There are a number of reasons for 
this. First, as we have seen above, search activity simultaneously 
generates positive and negative external effects, so that it is impossible 
tt> know whether unen^loyment h too high or too low. Second, although 
it is by now accepted that such externalities exist, no one has yet t>een 
able to denK)nstrate that their effecte are nontrivial. Are the distortions 
so small in size that they may be ignore, or are they large enough to 
warrant costly government corrective programs? Empirical work aim- 
ed at addressing this issue might also be helpful in pinpointing the 
dcmiinate external effect, thereby mldressing the first issue as well. Final- 
ly, as shown in the iircent p^rs by Davidson, Martin, and Matusz 
(1987b, 1989) the combination of search and finite life creates an en- 
vironment in which the interests of current and future generations 
diverge. Briefly, while the unborn prefer policies aimed at maximizing 
the value of steady-stat^ output, current gei^rations wish to maximize 
the sum of tfiis value and the surplus value of tte jcte t^d in equilibrium. 
Since the policies that maximi^ the value of output differ, in general, 
from those that maximize the surplus value from employment, the^ 
cotorts will gei^mlly prefer different polici^. In fact, Davidson, Martin, 
and Matusz (1987b) demonstrate that there are cases in which the un- 
born desire unemployment insurance without job subsidi^ (to shift 
resources to the high-unemployment sector) while the current genera- 
tion prefers the exact opposite! 

In spite of these problems, the existence of a surplus value from 
employment does have policy implicaticms that should not be ignoi^. 
In iwticular, jobs that are more durable ami more difficult to obtain 
generate a larger social surplus than other jobs. All else equal, this 
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implies that policies siK)uld be aimed at expanding low-tunK>ver sec- 
tors in which it is difficult to s^ure employment. In the cases in which 
these jol^ are also characterized by relatively high wages, as is likely 
to be t)^ case (see Davklson, Martin, and Mati^ 1990), this th^^n^^ 
lOTds sonw suHX)rt to recent calls for protection of high-wage imlustries. 



Conditions 



Given these difficult!^ involved in tailoring polici» to raise economic 
welfare and given that there s ;ems to be a clear presumption (at least 
publically) that r^iK:ing unemployment is an important goal, it seems 
reasoittble to conclude that policymakers will be mc^t interred in what 
the search literature dictates ^ong these lines. With this in mind, the 
most potent policies are those that promote seareh activity and remove 
trade frictions. Bonuses to workers finding employn^nt, bonuses to 
searehers contacting firms, subsidies to fimis advertising their vacan- 
cies, '}cto and wage subsidies and, provided that they are run prq>erly, 
state<*mn employment agencies are favored over programs such as 
nmmmm wage la^vs and unemployment insuraiKe. There is a clear role 
for the govemn^nt to act as an economic cheerleader, encouraging 
private economic activity insisting that the future looks favorable 
and pumping up the economy by increasing aggregate demand if it ap- 
pears headed in the wrong dir^tion. 

NOTES 

! . Thmfbrc, since both sides of the market are tmt modeled, it w^ld be inappropriate to call 
it a poitid cquUibnum approach. 

2. This Domendature ts borrowed from Pi^rides (I98S). 

3. This nKxScI is adajHed from Mortei^n (1970). 

4. See MmtUa (1974). 

5. - • table B-41 of ti» 19S7 Eawmic Report of the President. 

6. SeeTopel (1983). 

7. See table B-41 of the 1987 Economic Report of the President. 



» Search Theory 



8. See Fe^ls^ (1973) amS Morm^eis (1986). 

9. See Lil^ aai HaJi (1^) or IHssarkte (f9^), 

10. Jt» impofloii^ of the asstai^^ion thai ihe «»^eH>f!er distribution is km)wn is discussed iJi 
oott 12 bek>w. 

n . If is iimssth^ tt> note that for workers neah^ miremem {or lltme ^cing liquWiy con- 
strains), the reserv^ion wage kUs over time. Thb follows fnsm the fm that as retirefiKn! raani 
(or, as savings aie dqrfetod) adkfitkml search is less likely to be fnutfii). TheitfcHe, C(w) falls 
over time, and ii« Q^nter becomes more willir^ to accqvt a low-payii^ job. For youi^ workers 
with adequate savii^s, die resov^ion wi^ remains oonscam over time. 

12. An obvious weaki^ of thb an^ysis is the assumptiofi that westers know the wa^-oflip' 
dotribution wHh miaimy befcae bq^tnniog to sem^. This is sinf^y not the case. Wickers leant 
ofthdrpo^mial value in the market l^oHisactingf^^ In other woids, 
workem Icam about ihc w^K>lfer distribution by sanding from it. It is tteiefore Important 
to knc ^ whetho' c^)timal seardi fnrni an unknown di^ributioo is similar to dial from a known 
distributiOT. A formal analysis of this Issue was irovided by RoihschikI (1974) and the results 
are c«»n6mifig. A^umii^ that the woiter begins widi an eslinvtte of the dti^NAtcm and iqxlates 
dtts estima^: as search occm, Rochschikl prDvided exan^des in which the of^imal seardi strategy 
would be characterized by a rcservatitm fnice rule. To obtain this result, it was necessary to place 
restrictions tm the fonn of the original estimate and on the type of updatii^ rule used as new 
information is obtained. Attiliough the conditkn» appear reslridive, he argi^ (conviiKingly) in 
the conclusion that die basic result (the optimality of the reservatkm price rule) is prt^sably far 
more gmral. Therefore, it seems the assumption thiu d» wage-ofTer distribution is known is 
a useful ^ffitTKSJon that does not srriou^y limit the appliod^lity of die model. 

13. The empirical impcmance of relaxing this assumptk^n is discussed In Barron (1975). 

14. See also Gal, Landsberger and Levykson (1981). Moi^ (1983), and Moigan and Mannit^ 
(1985) for similar ai^mM^h^. 

15. See also Jirfmson (1978), Viscusi (1979), and Wilde ( 1979) for similar a^iroaches In these 
studies it IS generally assumed that the worker does not know the quality of the job when hired. 
Over time, as he or she works, the quality of the is revealed (i.e. , jc^ are exper^nce goods) 
and if die maich is poor, dw wt^ter quits. This yields a model very similar to Jovaoovic*s. 

16. It is worth noting dut, since equilibrium is char^rterizcd by all firms offering die same level 
of compensation, all job of^ will be accq^. Unemploymem is then simply tied to tlw laie 
at which die workm rft.*etve j(^ offers, a bctor dut, as we will see below, die reservation wage 
approach mates Ihtte <^ no aiten^ to explain. 

17. Albrecht and Axrll do not present dieir ftsuH in dds manner. Imtead, they |riace restrictions 
on the prodiKtivity distribution to insure that unen^oy mem ris» with uiwn^c^inem compensa- 
tion^ They also point out that a selective increase in unemploymem con^nsaiion restricted to 
Icw'W^e workers unambiguously rediKres unemploymem. Such a selective program does so by 
increasii^ the low wage and driving die lea^ productive firms from die market. This increases 
die faction of finm offeri^ high wages and cmoes unen^loyment to fall. Note ttm this policy 
is costless, since low- wage workers are never unemployed and therefore never collect unemploy- 
mem imurance. 

IS. See Diamond and Maskin (1979) for a notiMe exception. 

19. For a review of die extemalid^ involved in die search process, see Mortensen (1986) par- 
ticularly scctkin 4 and Hoskis (1990). 

20. Descriptions of ooi^estmi and hicome externalities can be found in n^y other payers in- 
cluding Diamond (1982b), Pissarides (1984a, 1984b), Mortensoi (1986), and Hosm (1990). I 
have diosra to um die I>avids(m, Martin, and Matusz set-up due to my own obvious fiamiliarity 
with the model. 
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21 It is impotam to rtmembcr *al in this modd. search intensity i& not allowwl to vaiy. When 
JLTiSty is endogenous, the e.«n«lities lc«J to further distortions. l«omc exten»l.t,es 
St a^^S^b too low (implying too mud, un«nployme«). while co„ges.»n 

Si:::Ltt^rSSr:.;^- develop by D-vldson, Martin, ^ ^^^^^^^ 

sot* job oBm(si«ce some pn,jemcost more th^ 
SSS^^rthe form of C(c). «kJ therefore his results «« not driv^by the «te of^ 
^rn* n«t tn«te IHctioo modeb. it isthe s^d, tec^ 
SlSre is an additional equilibrium at the origin where no products 

unmm to undertake even the lowest-cosl projects (c- - 0, .s «n 
no one elsTis imxluctng. there wiU be no one for a worker to t^ 
chooses to produce. Thus, there is an equilibrium in which everyone is unmployed. 
zS^ngTin expectations actually cause the f(£) curve to shift, altenng the cquihbna and. 
as Diamond shows, may change the type of equilibrium the economy heads towanls. 

25. To see this, note that in section (i) we derived - K„ and ii was decreasing m the job- 

findiBg rate. 

26. See lovanovic (1983) for a notable excejSion. 

27. See TmicI (1983) and LUien and Hall (1^) ., . 
28 fa«*« UI is "experience nded' * has aho drawn a great deal of cnucsm. mostly becau^ 
to feature contributes to layoff unemploymem. The forces at work in thisinstance tove hnle 
ni^seareh and will be discussed in detail in the chapter on contracts. The mterested reader 
is also referred to Brechling (1981) or Topel (1983). 

29. This does not imply that it would be opUmal to do away with the agencydtogrtber. In f«^. 
Pis«mdes shows that such policies worit only if all workers remain registered with the agency^ 
In addition, if all workers engage in private search acUvity . then it is optimal to encourage f.nrn 
to regisler their vacancies. 
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Prior to the late 1960s, virtually all microeconomic models included 
the assumption that prices were perfectly flexible and able to adjust in- 
stantai»ously to equate supply am! demand. No rigorous explanation 
was offered for how prices would adjust when out of equUibnum; it 
was simply assumed that some dynamic process would lead us instant- 
ly to the maricet-clearing values. The continued reliance on this assump- 
tion led to (what I consider) the three most embarrassing fiacts about 
the state of economic theory. First, with perfecUy flexible pnces and 
frictionless markets, involuntary unemployment (by ctefmition) cannot 
occur at a positive wage rate. Therefore, even though unemployment 
is considered a major barometer of economic perfonrance m Western 
cultures, most economists have woriced with models in which unemploy- 
ment was a logical impossibUity. Second, our models could not explam 
how the economy would adjust when out of equilibrium. There are a 
number of good reasons to be bothered by this. For example, 
microccononucs tells us that the selfish pursuit of private gain wiU result, 

ttfiier certain conditions, in an equilibrium that is Pareto Optimal. 
However, it docs not tell us if this same selfish pursuit will lead us 
towards equUibrium if. for some reason, the equUibrium is disturbed. 
Nor does it tell us how selfishness leads us to equiliT)rium in the first 
place. Another problem arises from the fact that l>> ignoring out-of- 
cquilibrium behavior, we necessarily ignore some important mterac- 
tions in the maricetplace. If prices adjust instantaneously, consumers 
and firms know fliat they will be able to complete all desired transac- 
tions. There is no need to take into account possible market constraints 
such as unemployment (which constrains worker income) or uisuffi- 
cient mariat demand (which constrains the firm's sales). These con- 
straints link markets in important ways that equilibrium models effcc- 
tively rule out (e.g. , greater unemployment lowers workers income and 
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reduces product market demand; smaller than expected sales cause fiims 
to reduce their demand for inputs in factor maricets). 

The final embarrassment concerns the difference between macro- and 
microeconomics. Macroeconomics is the study of the economy at an 
aggregate level, with a particular emphasis on the detcmunants of 
economic activity (including unemployment) and ihe price level. 
Microeconomics is the study of individual behavior. Chw would expect 
these two fields to be linked, with micro models serving as the basis 
for macro theories. Unfominately, since traditional microtheoiy relies 
on the assumption of perfectly flexible prices, there is no role for 
unemployment in such models. This has forced us to develop one set 
of theories to explain individual behavior ami a different set of theories 
to explain behavior in the aggregate. One would have hoped for more 
consistency than this in a field that is over two huralred years old! 

If we think carefully about the development of macroeconomics, it 
is easy to see the source of our difficulty in dealing with these issues. 
Modem macroeconomics was bom with the publicaUon of Keynes's 
"General Theory" in 1936. At that time, the theory of individual 
behavior was fairly well established. Although its mathematical for- 
mulation by Sarauelson (1947) and Arrow and Debreu (1954) had not 
yen taken place, its reliance on market-clearing prices was firmly en- 
trenched. Keynes's theories were difficult to integrate into this 
framework. He wrote of involuntary unemployment, a concept at odds 
with market clearing, and consumption as a function of 'mconw, a variable 
that should be endogenous (not a parameter) «;cording to classical 
microeconomics. Due to the power of Keynes's theory and the seem- 
ing inconsistency between his theories and microeconomics, 
macroeconomics made little attempt to ground itself in true 
microeconomic principles. ' 

The 'Tixed-price" or "disequilibriium" models of the late sixties 
and early seventies, e.g., Clower (1965), Uijonhu^ud (1968), and 
Barro and Grossman (1971, 1976), attempted to deal with these issues 
by providing a microeconomic framework in which Keynesian noUons 
such as the consumption function and involuntary unemployment made 
sense.* This was done by assuming that prices were fixed (or slow to 
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adjust) and by focusing on how the ecomnny would behave when out 
of ^uilibhum. The fixed-price assumption was timd^ for two related 
reasons. First, it is dndous that in reality prices do iwt always clear 
nwkets. Quei^ form evety day in respcmse to exc^ demaml aiKi fir^ 
are often forced to carry unplann^ inventories. &ich quantity ad- 
justments determine which transactions will take place in tl^ short run 
aiKl it is only later, in the loi^ run, that pric^ adjust* It therefore makes 
sense to ask how ecoiK)mi^ adjust wt^ rigid, nonmarket-clearing prices 
prevail. 

Hie second reason for focusing on fixed-price models is that it can 
be shown diat links across markets arc created by non-Walrasian prices 
that can provide a basis foi certain Keynesian pheiK)mena. These links 
can be described as follows. Wten prices are incorrect, one side of the 
mark^ will not be ^te to carry out all d^ir^ transactions. Constraints 
faced by agents on the short si(te in one market obviously affect their 
bdmvior in other markets. For example, workers who fail to find a job 
rcveal a different demand for goods than they would have if they had 
been able to secure emfrioyment. Changes in behavior caused by market 
constraints are k]K)wn as ''quantity adjustments/* These qua«/ity ad- 
justments interact and produce an ^uilibrium state even when prices 
are at nonmarket-clearing levels. The type of equilibrium created, 
however, behaves very differently from a standard Walrasian 
equilibrium. In fict, non-Walrasian equilibria may be characterized by 
involuntary unem{d(^ment. Moreover, Keyi^sian features such as 
multipliers and a consumption function with inccMne as a paramet^ arise 
naturally in such an environment. Tl^refore, micro models with ra- 
tional, utility*maximizing agents filing incorr^ prices can provide a 
solid microecimomic foundation for Keynesian macroeconomic thwry. 

Tl^ goal of this chapter is to review the major insights provided by 
the fixed-price literature. This wUi be accomplished in three ste]». In 
section A, I begin by explaining the di^erence between quantity ami 
price adjustment in a partial ^uilibrium setting. When focusing on on- 
ly 0T» market, this is equivaleitt to the distiinrtion between Walrasian 
and Marshallian stability. The analysis is extended to a general 
equilibrium framework in section B, The focus in this section is on 
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d» manner in which quantity adjustments link maikets and produce Km- 
WakBsian equilibria. I also stress that the efiiBCth^eness of various po^^ 
amsid at reducing uiKnv>loynient d^ionds on the types of quantity con- 
straints faced by workers ami firms. 

In secticm B, prices are asamwd to be fixed while quantities are allow- 
ed to ^just to clear markets. In section C, I discuss recent contribu- 
tions aimed at providing a more complete theoiy in whkh prices are 
chosen by profil-maximizing firms with market induced constraints in 
mind. In scsne of the early studies, prices chan^ from period to period 
with quantities ^justing within es^h period to achieve equilibrium. Hiis 
effectively amounts to an assumption tSM while both pri<^ and quan- 
titi« r»ct to market signak, qi»ntity adjustn^ts occur faster tiian price 
adjustments. More recent <x>ntributions have abandoned this assump- 
tion by allowing for simultaneous prvx mi quantity determiration. The 
main goal of this literature is to ^dress the question of whether or not 
the selfish pursuit of private gain will necessarily lead towards the Walra- 
sian equilibrium. One of the major results is that such models are often 
characterized by multiple equilibria (tax can be Pareto-ranked. The 
Walrasian equilibrium may be included in 1}» set of oiuilibria but there 
is no guarantee that an unaided ecoiK}my will eml up at the Walrasian 
prices. This result is therefore qualitatively similar to those obtained 
by Peter Diamond in the search literature (see the previous chapter). 
The reason for the similarity is also discussed in section C. 



A. Quantity vs. Price Adjustment 

Suppose that, for some reason, a maricet is ten^farily out of 
equilibrium. Will the economy adjust and move us towards equilibrium 
or are there market forces |»«sent that may actually push us away from 
equilibrium? To answer diis quntim, two dif!er»tt adju^mntt |Hocesses 
have been proposed. Tl^ first, due to Leon Walras, assumes that prices 
adjust to equate supply and demand. The argument runs along the fbUow- 
ing lines. Suppose that price exceeds its market-clearing level so that 
the quantity supplied exceeds the quantity demanded (see figure 3. 1). 
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Could this sibiatton persist over time? The obvious answer to this qu»- 
tion is no, simre firms would build up ever increasiAg in\^tori^ as 
scmie of their goods remaiiMl unsold* In an efToit to reduce inventories, 
firms would e^mtually be forced to lower their prices toward 
equilibrium* If, on the other hand, the price level is such Vm denmnd 
excMds su|^ly, either unsatisfied cu<':amers would bid up the pri<^ or 
firms wouU take ad\wtage of the exi^ss ctemaiKl by nusing price. In 
e^h case, price moves towards equilibrium. Eventually, the market- 
clearing price is reached and equilibrium is achieved* 



Figure 3.1 



P 
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The alternative adjustment process, due to Alfred Marshall, actually 
predates Walras's theory and relies on quantity adjustments to clear 
markets- To explain how equilibrium is achieved, refer to figure 3.2. 
Sui^xjse first that too little output has been produced. Then, according 
to the supply curve, the lowest price that suppliers are willing to accept 
for an additional unit of output (the "supply price") is F,. This price 
is lower than P^, the maumum price consumers arc willing to jay for 
an additional unit of the product (tte ''demand price"). Since consumers 
are willing to pay more for extra output than firms are a^.king, firms 
respond by increasing output. This moves us closer to the equilibrium 
(or market-clearing) quantity. A similar argument can be used to show 
that if too much output is produced (so that the supply price exceeds 
die demand price) marked fences lead firms to tsAmsz output. Once again, 
although for different reasons, the market works— when out of 
equilibrium the market adjusts ami moves us iMick towards equilibrium. 



Figure 3.2 




NoihWalrasian Equtlibriit 65 



In a partial equilibrium setting , the distinction betwera price and quan- 
tity adjustment process nuiy swm like a distincticm without a dif- 
ference. After all, in each case the cnitccMi^ the same: the market 
ends up in equilibrium with supply ^ualing denmnd. This would nm 
be the case, however^ if, for some reason, denmd or supply were 
perversely sloped* For example, in figure 3.3a it can he shown that 
the equilibrium is stable uiKier the Walrasian price adjustment process 
iHit unstable when Marshallian quantity adjustment is assun^. The op- 
posite is true for figure 3.3b. llK^refbre, at least in some cases, the 
assumed ^justment process matters. 

While this analysis has provicted insight into the difference between 
quantity and price adjustment, aiKl although thew argimients have been 
used countless times in the literature to address the question of stabili- 
ty, the reasoning behind each argument is flawed. To begin with, both 
stories of out-of-cquilibrium adjustments are just that— stories. No one 
has developed a model of profit-maximizing price-setting firms and 
demonstrated that it is in their inter^t to rai^ price in tte presence 
of excess demand and lower price whoi f^ing excess supply. Although 
this seems intuitively plausible and although a great deal of effort has 
been expended to demonstrate its truthfulness, to date no oim has been 
successful.^ Likewise, no one has demonstrated that the most profltable 
course of action is to increase cnitput when the demand price exceeds 
tte . 'ipply pri(%. Therefore, i^ither theory of adjustment has been shown 
to be consistent with profit or utility-maximizing behavior. 

A more serious flaw with the analyses rests in the fact that, although 
both theories purport to tell us how agents act in disequilibrium, they 
rely on supply and dcmamjl curves that are generated under the assump- 
tion that all desired trari!>3ctions can be completed. For example, the 
labor demand sch^ule is derived by maximizing profits under the 
assumption that all cuti^ut product can be sold. If, as may be the case 
if prk:es are iiKX)ne<^, tl^re b insufficient demaml in the product mark^, 
the firm will reveal a different ctemand for lalK)r. Suj^ly and demand 
curves derived under the assunqnion that agents wi/. not be constrain- 
&i in carrying out transactions are known as "notional/* I^mand and 
supply curwcs derived taking into account the quantity constraints 
generated by iK^nmarket-clearing prices are known as **efTective.'' The 
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Figure 3.3a 
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analyses above focus on m)tional demand and supply. However, if the 
economy is not in equilibrium, it is the effective demamt and supply 
curves that govern mattei^. 

To derive the efTc^ve demands, we need to know which agents are 
constrained in the remaining markets. For example, refer back to the 
ikpiction of the product market in figure 3.1-3.3 and consider the 
possibilities for the labor marl^i. One possibility is that the real wage 
is above its equilibrium vsdue resulting in an excess supply of labor. 
In this case, some workers are unemfdoyed and therefore earn a lower 
level of income than originally planned. This leads the unemployed to 
restrict their purchase in the product market and implies that the ef- 
fective demand for output is less than the notional demand. The de- 
mand for cmtput is thcrelRore ovei^tated in figures 3. 1-3,3. Now, sup- 
pose instep that U.c real wage is too low so that there is excess de- 
mand in tte labor market* In this case, firms are unable to hire bI\ the 
workers they desire and therefore cannot produce their planned level 
of ou^ut. Thus, the effective sui^ly of output is less than its notional 
value and the supply of output is overstate in figures 3. 1-3 J. In either 
case, at least one of the curves is mis-specified, rendering the subse- 
quent analysis incorrect. This example clearly illustrates that the type 
of disequilibrium encountered in other markets has a direct bearing on 
the behavior of agents within a market. To understand how an economy 
behaves when nonmarket-clearing prices prevail, we must consider the 
situation in all markets at once. We need to make clear which agents 
are constrained in which markets and we must take these constraints 
into account when calculating supply and demand schedule. We now 
turn to a general equilibrium approach to show how t handle these 
matters in a rigorous fashion. 

B, Fixed Prices in General Equilibrium 

(i) Wah-asian Equilibria 

In this section, a simple three-good model is developed in order to 
illustrate the differences betw^n a Walrassan ^uilibrium brought about 
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by price adjustment and a non-Walrasian equilibrium generated by quan- 
tity adjustment with fixed prices. The three goods are a nonstorable 
consumption good, leisure, and money, with money held as a store of 
value. There are two types of economic agents: consumers and firms. 
Labor IS the only productive mput.* 

I begin by describing the problems faced by consumers and firms 
when they believe that they will be able to purchase and sell all they 
dwire in each maricet. With no fear of unemployment or shortages in 
the^ market, consumers choose consumption, leisure, and money 
holdmgs to maximize utility subject to a budget constraim. The only 
other constraim they face comes fix,m the fact that they camiot work 
more than 24 hours in a day. Formally, let£/(r.l.f ) denote the con- 
sumer s utility function, with c representing consum&ion; 1 , leisure; m 
money holdings; and the price of the consumption good (so that ? 
represents real money balances). Utility is assumed to be increasing 
w each argumem (money represents wealth and entere the utility func- 
Uon suice it is used to finance future consumption). Then, letting denote 
flie wage and m denrte initial money holdings, the consumer's daily prx*- 
lem IS to choose c. I, and ^ to maximize: 

(1) UicUf) subject to: c/? + m = (24 - l)»v + m. 

The budget constraint states that expenditures on consumption icp) plus 
money hoWUngs (m) must equal income 1(24-1)^ plus initial money 
holdings. The solution to tiiis problem yields a demand for consump- 
lion, a supply of labor, and a demand for money, all of which are func- 
tions of the Price^wage, and initial money holdings - ^(p.w,m), 
Jf-'^f ^ "^^'^'^)^ respectively {L represems labor services 
and IS therefore equal to 24-1). In each case, the superscript n is used 
to remind the reader that these are the consumer's notional fum^tions 
since they are derived under the assumption that the consumer is not 
rationed m any market. Note that consumption is a function of prices 
/w/ income, m this setting since leisure (and hence income) is a choice 
vanable for the consumer. 
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To derive the effective demand curves, we would have to take into 
account ai^ constraims the conaimcr might fa<» in the marketplace. 
For example, if labor was in excess supply, the consumer might not 
be able to work more than, say, L hours per day. The constraint (24 
- 1) ^ I would then have to be added to (1). If the consumer feced 
a constraint in the product market due to an insufficient supply of out- 
put, then a constraint such as c s c would have to be added to (1). 
These cases will be considered in detail below when I discuss the no- 
tion of a non-Walrasian equilibrium. It is important to note, however, 
that in each case, the effective demand and supply functions that result 
from (1) will be functions of these constraints as well as the price and 
wage levels. 

Turn next to the firm's problem. Each firm's goal is to maximize 
profit. If there are no labor shortages or problems selling output, then 
the firm's c*>jective is to choose labor (Z-) to madmize profit, or: 

(2) fiDp-wL. 

In (2), JiL) represents the production function. It is well known that 
profit is maximized by hiring labor until the marginal product of the 
last worker hired (/"'(L)) equals the real wage. This condition yields 
a demand for labor and a supply of output that are functions of the real 
wage - V^i^ ) and respectively (of course, ^ = M"^)- Once 

again, the superscrijH n signifies that tfiese are n(Aional functions, since 
the firms face no market-imposed constraints. As with the consumer, 
effective demand and supi^y functions for the firm are derived by add- 
ing any product or labor mark^ constraints to (2). 

We are now in position to describe the traditional microeconomic no- 
tion of equilibrium. 

Deflmtion: For any given level of initial money holdings, a WalrasU n 
equilibrium is a price and wage pairj>*,>v*) such that LF{p*,w*M= 
V^C^) and cf«^{p*,w*,m) = ^^). 
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This definition states that a Wairasian equilibrium occurs when prices 
aiKl wages equate notional supply and demand in each market. When 
such is the ca^, agents are justified in assuming that they will be able 
to carry oM all tl^ir plans. 

It is easy to think of examples in which, in reality, markets do not 
clear. Unenqdf^anratt signifies excess stq>ply in tt» labor maiicet, waiting 
lists for foreign cars signify excess demand in some auto markets, ami 
so on. Thus, it is clear that the economy is not always in a Walimian 
equilibrium. We have tended to focus on this concept of equilibrium 
not because it describes realky but because we have believed that market 
forces always cause the ecoiK>my to move towards a Wairasian 
equilibrium. If this is true, then this concept allows us to predict where 
the economy is headed. We have argued above, however, that it is not 
clear that the ^nomy will inde^ tend towards such a state. In addi- 
tion, casual observation sugge^ that price and wage rigidities exist 
that often keep markets from clearing. It is therefore necessary to ex- 
amine the bCiiavior of the economy when non- Wairasian prices prevail. 

(U) Non-Walrasian Equilibria 

Suppose that pricK and wages are fixed in the short run at non- 
Waliasian levels due to unexplaii^ rigidities. When the «x>nomy fails 
to achieve a Wairasian equilibrium, some agents will not be able to carry 
out all their planned transactions. Once this has b^n discovered, these 
agents will have to adjust »:conlingly. Such adjustments will, of ccnirse, 
alter the economywide supply and demand schedules in many markets. 
As long as supply and demand remain unequal, these adjustments will 
continue to be made. At some point, hopefully, supply and demand will 
balance. If they do, then the economy is said to have achieve a non- 
Walrasian ^uilibrium. 

To gain some insight into the nature of a non-Walrasian equilibrium, 
an example is provided to show how such a state might be achieved. 
Suppose that the real wage and the price level are both above their 
market-cl^ring levels so that there is exc^s supply in both the labor 
and product markets. Excess supply in the labor market implies 
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unemirioyment aad a constraint on the number of h(Nirs each consumer 
can work. When (1) is resolved with this added constraint, an effective 
demand for output is (^stained that depends on the tightness of this labor 
msaksx constraint. For the firm, excm supply in the product market 
implies that they cannot sell all the output they h^ planned on produc- 
ing. When (2) is resolved, taking into account this product market con- 
straint, it yields an effective demand for labor that depemls on the 
tightness of the sales constraint. Different constraints in the labor and 
product markets yield different levels of effective demand. If there ex- 
ists a set of constraints such that the effective demand for labor by firms 
equals the supply of labor at the same time that the effective demand 
for output equals the supply, then the jrfans of consumers and producer 
i£ai?ned by taking into account the market impost constraints will be 
mutually consistent. If this state is ever achieved, the economy will be 
in a type of equilibrium, since (eff^tive) supply and demaml are equal 
and therefore all planned (albeit constrained) transactions can be car- 
ried out. 

We are now in a position to formally define a non-Walrasian 
equilibrium. Let and Lf denote the labor market constraints faced 
by workers and firms, respectively, and let c and 9 represent the pro- 
duct market constraints on purchases and sales, respectively.' Then a 
non-Walrasian equilibrium can be defined as follows. 

Definition: For any given price/wage pair {p,w) and any initial level 
of money holdings, a non-Walrasian equilibrium is a set of constraints 
(L*, Lf, c*, q*) such that, when these constraints are taken into ac- 
count by consumers and firms, effective demand and supply are equated 
in all markets. 

We now turn to an explicit derivation of the non -Walrasian equilibria 
in order to compare them with the Walrasian eq:»ilibrium. 
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(ill) Properties of Non-Walrasiaii EquUibiia 

Whether workers or furms are coimrained in a given nwrket depends 
on the structure of pric^ and wag^. For the nuxlel introdiM^ed above, 
there are four possibilities (see table 3.1). In the first case, workers 
are ccmstrained in the labor market and the firm is constrained in the 
prodiK^ market. This case occurs whra the noticmal demand for labor 
falls short of the notional mji^y (so that there is unemployn^t) and 
the m)tional suj^ly of outgnA exceeds tte iKKional demand (so that the 
firm caniKH ^11 all its ou^t). For rrasons U> be di^ussed below, this 
case is i jferred to as '*Keyi^ian ui^mployment.'' Tt^ secoml possibili- 
ty occurs wh^n labor is constrained in both markets. Thus, not only 
are workers unemplc^r^, but tl^y also find it impossible to purchase 
the anfK>unt of the coimm^on good thtf tl^ d^ire. Thi^ 
to as ^'classical unemploynKnt.'* ^'Rq)ressed inflation*' occurs when 
there is excess demai^ in both markets. The final case, simply labeled 
X, occurs when die firm is constrained in both markete. The label ''X*' 
is used to signify that this type of non-Walrasian equilibrium cannot 
arise in our simple nKxlel.^ 

Table 3.1 



Which side of the market 
is coimiained? 



Labor 
ntarket 



Labor 

Labor 

Firms 
Firms 



ProdiHrt 
market 



Firms 



Label 



Keynesian 
unen^oyment 



Classical 
Consumers unemployment 

Repressed 
Consumers illation 

Firms X 



Since different market constraints are imposed on the economy in 
each of the situations in table 3. 1 , the economy will adjust differently 
in each instance* To see how an equilibrium is achieve via quantity 
adjustments and to investigate the effectiveness of various government 
policies, I now turn to a <tetailed analysis of each case. 
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Kiynesian Unemployment 

Consider first the problem fiaced by workers. With the notional de- 
mand for Idwr felling short of suR)ly , workers will not be able to work 
as many hours or earn as much income as they had planned. Instead, 
they will woric as many iKUirs as ♦he market allows and dien choose 
consumjrtion and money holdings to maximize utility. Therefore, the 
effective supply of labor is exactly equal to the market constriint, L^, 
and the worker's problem is to choose c and m to maximize:' 

(3) t/(c,24-l^, subject to: /^c + m = (24 - LJw + m. 

Problem (3) is nothing more than (1) with the labor market constraint 
added. The solution to (3) yields an effective demand for consumption 
that depends only on the labor market constraint (remember that prices, 
wages and initial money holdings are assumed to be fixed). 

The ftinctional relationship between the effective demand for con- 
sumption and has some interesting and familiar properties. To begin 
with, since income is equal to hours worked multiplied by the wage, 
and since the wage is fixed, once 1^ is set by the market so is the 
worker's income. Changes in this labor market constraint result in 
movements in income, thereby triggering a change in consumption. 
Thus, consumption is simply a function of income which, in this case, 
is a parameter set by the market (as far as the worker is concerned). 
Turn next to the nature of the demand function. If we assume that pres- 
ent and future consumption are both normal goods and that the worker 
uses savings to finance consumption when it is impossible to find work, 
i.e., when = 0, iiicn this consumption function takes on the form 
depicted in figure 3.4 (the superscript e is used to denote an effective 
demand or supply curve so that c*^ represents the effective demand for 
consumption). All macroeconomists will immediately recognize this as 
nothing more than the Kcynesian consumption function. It states that 
as the labor mailcet constraint is relaxed (allowing the worker to work 
more houre), income and consumption bofli increase. However, since 
future consumption is a normal good, each extra dollar of income 
translates uito less than one dollar's worth of extra consumption (the 
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remainder goes into savings). Thus, the marginal propensity to con- 
sume, i.e., the slqpe of the consumption function, is less than unity. 



Figure 3,4 




f (q) 
c^ + govi. spending 



The solmion to the firm's problem in the presence of Keynesian 
unemployn^nt is easy to characterize. SiiK^ the firm cannot sell all 
it wants to, it will simply produce the level of ouQnit demanded. Hius, 
the eifi^ive supply of outfHit is <^ual to tl^ sales cinistimint, q. The 
effective demand for labor is then equal to the numbwr of worters iKected 
to pitxhu^ exactly g units of output. This vahie is given by tl^ inverse of 
the production function evaluated at As the sales constraim is relaxed 
(allowing the firm to sell more output), ttm effective demand for labor 
increases. This positively sloped function is also depicted in figuie 3.4. 
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To derive tiie non-Walrasian equilibrium, consider an aii>itrary labor 
tmtket constraint such as L^. in figure 3.4. For this constraint to be 
pait of a iK>n-Walrasian eqpiilibrium, there would have to be a corres- 
ponding product market constraint that leads to equality between ef- 
fective demand and supply in all markets. From figure 3.4, the labor 
market constraint (LJ translates into an effective demand for consump- 
tion of f However, when firms face this constraint in the product 
market, they reveal an effective denmnd for labor of l4- Since, the 
effective demand for labor (L^ is greater than the effective supply (L^,), 
we conclude that L^. cannot be part of a non-Walrasian equilibrium. 
In fact, this sort of argument rules out all constraints except L* and 
c*. It is easy to see these con^ints do constitute a non-Walrasian 
equilibrium, since when the workers face L* they reveal an effective 
demand for consun:q)tion of c*, and wlKn the finras face a constraint 
of c* in the product market, they will want to hire L* workers. 

This equilibrium is characteri^ by invduntaiy unanployment even 
though the actions of consumers and producers are mutually consis- 
tent. This follows from the fact that at the fixed wage and price levels 
the notional supply of labor exceeds demand.' Equilibrium is reached 
when the agents realize that they cannot carry out their notional plans 
and imead take into accoum the mark^-imp(Ked amstraiitis. Their final 
constrained desires are mutually consistent but, if it were possible, 
workers would prefer to work more hours and firms would prefer to 
sell more output. Finally, note that once this equili1>rium is rB«;hed there 
are no longer any market signals present to put upward or downward 
pressure on wages and/or prices. Since firms are selling exactly what 
they produce and there are no unsatisfied customers demanding more 
output, there is no reason for the firm to raise or lower its price. 
Likewise, in the labor market workers are providing exactly the level 
of labor services demanded by employers, and thus there is no downward 
pressure on tte real wage. Qtuuuity adjustments can remove the market 
signaJs that we usually assume will lead to price changes. 
Why is this case referred to as "Keynesian unemployment?" One 

rationale Im already bror. offered: the effective demand for consump- 
ticm cbsely minncs the traditional Keynesian consun^on function. This, 

t 
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however, is not the primary reason for the nomenclature. Instead, this 
label refers to the types of policies that will be effective in lowering 
iii»nq)loyment. The traditkmal Keynesian prescription for lowering 
unemployment is an increase in aggregate demand brought about by 
either an ir^rease in government spending or a reduction in taxes. It 
is argued lhat unen^toyment stam from insufficient aggr^ate (temand 
which keeps firms firran expanding and increasing employment. On the 
c«hcr hand, the classical theory argues that unemployment stems from 
real wages that are too high. It is argued that by simply allowing the 
market to function unimpeded, real v.ages would fall and unen^loy- 
ment would dis^q^ear. An examination of these two policies in this set- 
ting reveals that only the former policy will work. 

Consider first the Keynesian solution. An iiK:rease in aggregate de- 
mand (due to, say, an increase m government spemling) stimulates the 
economy by relaxing the product market constraint fiaced by firms. As 
films realize that tl^ can sell more output, they re^xmd by hiring nwrc 
labor. This, in turn, incre^es ctmsumer uicome and feeds back to the 
product market by fuitlK^ iivrreasii^ ^gregate demaixl (since corsump- 
tion rises). The chain re»tion omtinues, producing Keyi^sian multifdier- 
like effects, until a new non-Walrasian equiUbrium is rea:hed widi lower 
unemploynwnt ami an increase in output that exceeds the increase m 
government spending. This can be seen clearly in figure 3.4, where 
the increase in government spending causes the aggregate demand 
curve (which is equal to Hxi effective demand for consummation plua 
government spending) to shift upward and leads to a new equilibrium 
with higher employment, output, ami consumption. 

What would be the effect of lowering the real wage? The classical 
argument in favor of such a policy runs atong the following lines. A 
fall in the real wage should trigger an increase in the quantity of labor 
demanded while rediK;ing labor supply. If this occurs, then the level 
of excess suf^ly in the labor market will be diminished and unemploy- 
ment will be lowered. Unfortunately, a reduction in the real wage has 
virtually no efPwH when unen^Ioyment is of the Keynesian variety. To 
see this, simply note that in the presem^e of Keyi^sian unemployment, 
firms do not produce more out]nit because they are constrained in the 
product market, i.e., they would not be able to sell the extra output. 
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Lowering the real wage will not relax this constraint and therefore it 
will not le^ to an imrrease in labor donand. The fi^ diat workers are 
constraii^ in the labor maricet implks that labor supply will not be 
pifecfed eitfier. Before the rediKlion in die real w^, woiicers are 
to woit as many hours as the market allows and small changes in com- 
pensation will not change that. Therefore, policies aimed at lowering 
the real wage will not affect the unemployment rate. 

Classiad Unem^yment 

This case differs from Keynesian unemployment in imly one respect: 
the situation in the {mxiiKn market. Under cla^ical un^i^loym^, firms 
are unconstraiiKd and therefore able to operate on their nc^ional sup- 
ply and demand cur. es. Workers are constrained in both the product 
and labor markets; tl^y work as much as the market allows and con- 
sume whatever firms choc^ to produce. Equilibrium employ n^nt (L"^) 
is therefore detemiined by evaluating the firm^s nmional demand for 
labor at the current real wage, i.e., = V^i^). Equilibrium output 
correspomis to a point on the firm*s notional supply of output, i.e., 

Since firms are unconstrained in the product market, a reduction in 
the real wage will be an effective way to combat unemployment. Profit 
m8ximizatk>n dictates that unccmstraii^ firms shcndd hire woricers until 
the marginal product of tlrc last worker hired equals the real wage. As 
the real wage falls, firms will respond by increasing employment. 

In contrast, the Keyi^siw ren^y for unemployment, an increase 
in aggregate demami, will have no effect on employment. Firms are 
already producii^ aiKl selling all they desire. The increase in govern- 
ment spending will ik3I alter \hc im>fit-maximizing level of out[Hit (with 
price fixed, marginal product still equals the real wage at the original 
level of en^ioyment), it will simply crowd out private consun^on. 

A comparison of Keynesian and cla^ical unemploynent reveals that 
it is the type of disequUibriimn encountered in the product market that 
determine tl^ effectiveness of vmious govemn^nt |x>licies. If there 
is excess demand (in tlw notionals) so that workers are constrained in 
consumption, then the only effective way to reduce unemployment is 
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by somehow lowering the real wage. When firms fece sales constramts, 
then the Keynesian solution of aggregate <temand management is inost 
effective and policies aimed at lowering real wages have no employ- 
ment effecc. This difference follows from the fact that non-Walrasian 
prices creirte links across markets that are not presem otherwise. For 
example, when price is high enough to produce excess supply in the 
product market, the tightness of the sales constraint dironly determines 
the level of employment (siiK« firms hire only enough workers to pro- 
duce whatever is demamied). An increa^ in the demand for output 
loosens this constraint, causing firms to expand their labor forces. A 
qualitatively different link exists the product mari(et is characterized 
by excess demand. In that case, firms can sell their profit-maximizing 
level of outjMt; thus, employment is determined by the equation equating 
marginal product and the real wage. Only a reduction in the real wage 
can reduce unemployment. This contrast should make it clear how im- 
portant the links between markets can be in the presence of nonmarket- 
clearing prices. 

Repressed InfUaion 

Repressed inflation occurs when there is excess demand in both 
markets. The label refers to the feet that increases in price and the real 
wage are required to equate notional supply and demand in each market. 
As m the c^er cases, however, if prices arc not flexible. qi<antity ad- 
justments will result in a non-Walrasian equilibrium. 

ConsumCTs/workers are constraiiKd only in the product market, unable 
to re^h their desired level of consumption. In response to this con- 
straint, they simply consume as much as the market allows (c ) and then 
choose leisure to maximize utility. Formally, the worker's problem is 
to maximize: 

(4) U(c, 2A - L,j) subject to: /?c -f- /n = (24 - L)w -f- m. 

Problem (4) is e juivalent to the (1) with the product market constraint 
added and the solution yields an effective supply of labor that is a func- 
tion of thf tightness of the consumption constraint. As this constraint 
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is relaxed, thei^y allowing the worker to purchase more output, the 
consumer responds by woiidng more hours. This positive relationship 
is depicted m figure 3.5 as the effective labor supply curve." 



Figure 3.5 




q(Lf) 



Under repressed inflation the firm is unable to reach its optimal 
employment level. Constrained profits are therefore maximized by hiring 
as much labor as possible and using it to produce as much output as 
the technology allows. Any increase in labor supply will be welcome, 
resulting ui an increase in economic activity. This positive relationship 
is represented in figure 3.5 by the upward sloping effective supply of 
output (as a fimction of Lf, the firm's labor market constraint). 

85 



S) Non-Walrasian Equilibria 

Tlw non-Walrasian equilibrium is charmnerized by a balance b^een 
effective supply and demand in each market. An analysis similar to that 
used in the case of Keynesian unemploymem reveals that this occurs 
at the mtersection of the two curves in figure 3.5. Since there is no 
unenyloymem in this regime, no detailed analysis of the equilibrium 
or policy effectiveness is offered in this monograph. Interested readers 
are referred to Benassy (1982) or Malinvaud (1977) for a discussion 
of these issues. 

X 

The final possibility listed in table 3. 1, labeled X, occurs when the 
firm is constrained in both markets. Under our assumpMion that the »-on- 
sumption good is nonstorable, no non-Walrasian equilibrium with this 
characteristic exists. The reason for this is simple. If the firm is con- 
strained in the product market, unable to sell what it desires to pro- 
duce, and if inventories cannot be carried into the next period, why 
would the firm ever want to increase employment? An increase in 
employment would only result in greater production. If the firm is unable 
to sell or store additional output, then the increase in en^lc^ment would 
obviously tower profits (by increasing costs without changing revenue). 
If the model is extended to allow for a durable consumption good, then 
this regime emtrges as a possibility. However, since this case would 
ran ertail unemploymem, I will simply refer interested reactere to Benassy 
(1982) for a discussion of the extended model. 

If we place fairly mild restrictions on the utility and production ftinc- 
tions in the model above, then it can be shown that for any price/wage 
pair there is a unique equilibrium. Whether the equilibrium is characteriz- 
ed by Keynesian unerq)loyment, classical unemployment, repressed in- 
flation, or a Walrasian equilibrium depends on the structure of wages 
and prices. With specific fiiiKtional forms for J/( ) and /( ) we could 
dcnve tlw conditions under which each reginw ^lies. Figure 3.6 gives 
us some idea as to what those conditions will look like, with {p*,w*) 
representing the unique Walrasian equilibrium price vector. This is the 
only price vector that equates notional supply and demand in all markets. 
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A lower price level generates excess sii5>ply in the product market and« 
if it is accompanied by a lower real wage, repressed inflation results. 
All remaining price/wage combinations generate some level of 
equilibrium unemployment. When the price level is high, there will be 
excess supply in the product market and unemptoyment will be of the 
Keynesian variety. Low prices generate excess demand in the product 
markrt, thad>y producing classrcal uiwn^toyment. The boundaries be- 
tween the regions depend on the nature of the utility and production 
functions, but the qualitative properties of figure 3.6 are fairiy robust. 



Figure 3.6 
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At this point it is useful to step b.«k and summarize the basic in- 
sights provided this fix. d price model. First, we have seen that quanti- 
ty adjustments in the presence of fixed, non-Wahasian prices can pro- 
duce an equilibrium in which constrained supply and demand schedules 
are equated. Once this equilibrium is reached, all market forces that 
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might be expectt^ to cause prices and/or wages to change disaiq>ear. 
Therefore, if, for «Hne reason, non-Walrasian prices prevail and quan- 
tities adjust to clear nwkets, it is comreivable ti^t tte eoinomy will 
remain at an equilibriuni ctmractenzed by less than full employment. 
In other words, the economy mig^u not (and prc^bly wcwld m>t) 
gravitate naturally towards the full en^loyment Walrasian equilibrium. 

S^xmd, non-Walrasian prices create links acn^ maricets diat inflwnce 
the types o^ ^lici^ that will be effective. Furthemiore, tte links can 
produce Y esian features such as multiplier effects and a traditional 
KeyncsiL.1 consumption function* This follows from the fact that con- 
straints faced by agents in oi» market dir^y influence their behavior 
in cMher marl^ts. For example, as the sales constraint faced by firms 
in the product market is relaxed, they respond by imrreasing their de- 
maiKl for labor. These links have been referred to as ''^iUover effects'" 
in the literature and their importance is evident if one simply compares 
the cases titled Keynesian ami classical unemployment. In each case, 
the labor market is characterized by excess supply but the policies that 
will be effective in reducing ui^nq>loyment diflfer across regime. Keyne- 
sian unemployn^nt occui^ when fiims are con^rained in the product 
mark^ and polices that loosen this constraint lower unenq)loyment (sin:h 
as an increase in government speeding or lower taxes). Classical 
unemployn^nt occurs when the firm is totally unconstrained. This im- 
plies that unempIoynK^nt can only be reduced by moving the firm down 
its labor demand schedule (by lowering the wage). Thus, the type 
of notional disequilibrium encountered in the product market determines 
the appropriate policy. 

(iv) Other Indghts 

The simple model presented above is representative of the first models 
us^ to illustrate the importance of non-Walrasian equilibria. A great 
deal of subsequent work retained many of the features of this model 
but extended it in a manner that would allow investigation of much 
broader is^es. For example, Barro and Grossman (1976) added a much 
more elaborate monetary sector (including financial assets and capital) 
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ami grafted on a dynamic process to enqjlain changes in pric^ aikl wi^es 
in oixter to examine the relationship between inflation and unemploy- 
ment in a dis^uilibrium model. Their set-up also allowed them to in- 
v^gate the importance of inflationaiy exp^tations and the efficacy 
of monetary policy. Obst (1978) also focused on the role of monetary 
policy in the dis^uilibrium framewoilc by investigating the imi»ct of 
a policy rule that keq>s the money suj^ly growing at a constant rate. 
He demon^raled that diK to mon^aiy factors, such a rule would create 
a trade cycle ami keep tl^ economy from converging to a steady-state 
equilibrium. Dixit and Norman (1980), among others, used a simple 
disequilibrium model to investigate the in^lications of sticky prices for 
trsKle is»ies such as die effect of dev^uation on the balam^ of payments. 

A(blitional theoretical insists have been c^tained by examining more 
explicitly dynamic version of d» simple nKxlel. In a multi period model, 
Neary and Stiglitz (1983) demonstrated that even when current prices 
are correct (in the sense that tl^y are at the Walrasimi values) non- 
Walrasian equilibria n^y arise instead due to changes in behavior caused 
by expectations about fiiture prices (and, therefore, future market con- 
straints). In other words, a Walrasran outcome requires that present prices 
equal their market-clearing values and that all agents expect all future 
prices to be at tlwir Walrasian levels as well. 

There has been a great deal of empirical work using the simple fixed- 
price framework as well. Methods for estimating disequilibrium models 
have been develcqied and (^uandt (1978), among (Xhers, has fouml ways 
of testing whether the data conform better to an equilibrium or a dise- 
quilibrium model. (For an excellent survey of some of the issues in- 
volved, see Quandt and Rosen 1988.) In addition, surveys have been 
conducted in which firms were asked about their perceiv^ market con- 
straints. Hie answers to the survey questions allow one to obtain 
estimates of how much of current unemployment is of the Keynesian 
variety (as opposed to classical unen^loyinent). It is also possible to 
use the data to infer the imfmct of government policy on the type of 
unemployment experienced over lime. For a survey of tlie work in this 
area, interested readers are referred to Laffont (1985). 
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C« Endogenous IVicii^ 

Although the early fixed-price literature clearly provided many 
valuable insights, it canned be consiitered a conq>I^e theory since it 
provided no explanation of how prices are d^nrdned* There Imve been 
a nun^r of recent attempts to r^fy this shortcoming. The purpose 
of this section is to provide a curwry historical review of some of the 
more notable attempts and the insights they have yielded. 

(i) First Attempts 

Benassy's 1976 article appears to have been the first to address the 
issue of emlo^mHis pricing in a disi^uilibrium frameworic. In Benassy's 
model, firms announce their prices at the beginning of each period and 
then quantities adjust to clear markets. Consumers are allowed to send 
signals to producers in order to provide them with some feeling as to 
the level of excels demand inherent in the market (these signals are 
in the form of desired, as q>posed to actual, transactions). Firms then 
use thes;^ signals to adjust their prices. An equilibrium occui^ when 
firms arrive at a price vector that remains stable across periods. The 
main goal of the article was to determine wl^ther equilibrium could 
occur at non-Walrasian prices and, in fact, Benassy was able to prove 
the existem^ of a non*Walrasian equilibrium price vector. There are. 
however, several problems with this approach. First, it is not clear that 
the signals sent consumers are adequate measures of disequilibrium 
and it is unclear why firms should rely on such a measure in setting 
prices. Second, by assuming that pric^ must remain fixed in the short 
run, Benassy mies out the interesting (and plausible) possibility that 
firms may attempt to alter their market-imposed constraints by chang- 
ing their prices. Finally, this nKxlel simply assumes that prices adjust 
more slowly Jian quantiti^ without providing an explanation as to why 
this should be so. 

The Benassy paper was significant sinc^ it represented the first at- 
tempt to endogenize the price decision while, at the same time, allow- 
ing firms to take into account market-imposed constraints. I also believe 
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that it was significani because it marked the end of die line for strict 
fixed-price models. Benassy retained tl^ assun^on that in the very 
short run f»ic^ could not adjust and therefore ruled mt die possibility 
that agents might attonpt to loc^n market constraints by alteiing the 
terms of trade. However, in reality , firms unable to sell all their ouQnit 
ofken attempt to increase sales by lowering their price. Likewise, by 
reducing their wage demaiKis, jobless workers might increase their 
likelihood of enq^h^ment. It tl^refoie seems more reasonable to a^ume 
that market c(Histraints are in the form of schedules that tell stents what 
transactions can be made at various prices. For sales-OHistruned firms, 
the schedule would tell the firm how much it could expwt U) sell as 
a function of its price. By extending fixed-pnce moctels to allow for 
constraint schedules, it becomes po^ible to investigate models in which 
price and quantity decisions are made jointly « In doing so, the strict 
^il^rem^ to pric^ or c^iantity adjustn^nts to clear markets is abandoned. 

The first {^pers to adopt this alternative approach were written in 
the laic 1970s by Frank Hahn (see Hahn 1977a, 1977b, 1978). Hahn 
assu. J that each rationed agent would form some sort of conjecture 
as to how the market-imposed constraints were related to his/her price 
offers. Agents would then choc^ price and quantity offers to maximize 
utility with these constraints in mii^. The main goal of this research 
project was to investigate whether non-Walrasian ^uilibria would ex- 
ist in such a setting. The answer to this question depends on the type 
of conjectures allowed. It seems obvious tlmt one would want to apply 
some sort of notion of rationality when restricting conjectures, and that 
is exactly what Hahn atten^ted to do. The first rationality condition 
used requires tt^ conjectural and actual constraints to coincide at 
equilibrium. This simply inches that given the set of equilibrium tran- 
sactions, conjectured and ^tual prices are equal. The seo^nd condi- 
tion imposed is a type of 'Mocal rationality'' requiren^t in diat it states 
that in the neighborlKxxl of ^uilibrium, the conjectured relationship 
between prices and trades must mimic the actual relationship. This is 
^uivalent to r^uiring the slc^s of the conj^mred aiKl actual con- 
straint schedules to be equal when evaluated at equilibrium. With these 
two restrictions, Hahn proved that there exists at least one equilibrium 



ERLC 



86 Non-Walrasian Equilibria 



characterized by non-Walrasian prices. The problem with this an)roach 
rests with the definition of a rational conjecture. As Hahn points out, 
his definition of rationality simply requires agents* guesses to be cor- 
rect up u> the level of first derivative. Conjectures aboat higl^r order 
derivatives are ^ allowed to be aibicraiy . F<m;iqg agents to be globally 
oirrect in their conjecture seen»d too strict to Hahn and too closely 
related to theories of imperfect competition (since such a requirement 
rales out the possibility of a Walrasian equiUbrium). He rcfiised to allow 
his theoiy of unemployn-'rnt to rest on an inherent assumption of im- 
perfi»;t conqietition and was therefore unable to cany his work much 
fjrther. 

(H) Imperfect Competition and Coordination Failures 

When agents face constraints resulting from non-Walrasian prices, 
they must immediately abandon the perfectly competitive assumption 
that they can trade all they want to at the current price level. This leads 
one to think that theories of imperfect competition might provide the 
appropria.* framework for the smdy of non-Walrasian economies. Oliver 
Hart, in his influential 1982 paper, ''A Model of Imperfect CompeU- 
tion with Keynesian Features," was the first to apply this concept in 
a rigorous fashion. The major substantive difference between Hart's 
approach and Hahn's lies in Hart's assumption that agents correctly 
perceive the constraint schedules they face. This provides a general 
equilibrium model very much in the spirit of Chamberlain's theory of 
monopolistic competition. Firms, knowing the demand schedules they 
face, choose prices to maximize profits, and unionized labor, knowing 
the demand for labor schedule, chooses the w^ rate to maximize utility. 
Equilibrium occurs when prices and wages are chosen to maximize the 
appropriate objective functions and all markets clear. 

This abstract general equilibrium model is too complex to handle 
without placing restrictions on the utility and production functions. 
Therefore, Hart chose to work out an example in order to gain some 
insight into the nature of equilibrium. This was accomplished by plac- 
ing enough restrictions on demand to guarantee the existence of 
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ec^lnium. Hiis equilibrium is characterized by non-Walrasian prices, 
suggestii^ that an unaided market economy wiU not tend to gravitate 
towards Walrasian, mark^-clearing prices. In other words, the selfish 
pursuit of private gain will not produce an efficient outcome. 

A C(niq>arison between Hart's equilitnium aiKl ftts Walrasian outcome 
reveals some inter^ting features. To begin with, in Hart's model, 
equililnium employn^t is below and ouQxit pric^ are above tl^ valuer 
that would be achieved in a perfectly competitive Walrasian economy. 
This implies that the non-Walrasian equilibrium geiurates unemploy- 
ment of the Keynesian variety and that prices associated with classical 
ui^T^Ioyment or r^ressed inflation caniKn emerge in equilibrium when 
prices are set optimally." Furthermore, the Keyncsiaa nature of 
equilibrium means thm aggressive aggregate demand nianagement is 
required to increase employment a. J aggregate income. " Finally, Hart 
also demonstrates that, as in the Keynraian unenployment case above, 
changes in government spending produce Keynesian multiplier-like ef- 
fects in his model. 

The Hart article proves that when rational, ftiUy informed agents set 
prices to maximize utility (or profit), die economy may not end up in 
the Walrasian equilibrium. In f^n, the resulting equilibrium will likely 
be trouble by uiuleremployment that can only be reduced by Keyne- 
sian methods. One issue not addressed by Hart is whether or m>t this 
equilibrium is unique. This issue was avoided by choosing restrict ons 
on de utility and production functions that guaranteed uniquei^ss. Sutee- 
quent work by a number of author?, most notably Heller (1986), in- 
dicates that, in general, imperfectly competitive behavior may produce 
several «]uilibria, all of which can be Pareto-ranked.'' 

The Heller model consists of two monopolistically competitive pro- 
duct markets and a perfectly competitive lalx)r market. Therefore, ex- 
cept for tte modeling of the lal»r market, the setting is equivalent to 
Hart's. To c^ture the notion that individuals tend to specialize in pixv 
duction but diversify in ccmsun^on, Heller assumes that inc^m^ ^med 
by workers in one sector is spent entirely on the output produced in 
the remaining sector. This assun^on creates a vital link across se(^ors. 
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since it implies that an increase in employment in one sector stimulates 
activity in the other sector by increasing demand. 

The point of the Hdler article is to demonstrate that such a model 
may possess muhiple inefficient equilibria and that the^ equilibria can 
be Pareto-ranked. The intuition for these results is as follows. Con- 
sider the position of a typical sector-one firm in equilibrium. If this 
firm were to increase employment (in order to produce more output) 
there would be a spillover effect on sector two in that the increase in 
sector-one income would cause the demand for sector-two output to 
rise. In re^nse to this increase in demand, sector-two firms would 
increase employment and (perhaps) raise prices. The increased activi- 
ty in sector two then feeds back to sector one as sector-two income rises, 

and so on. In the end, income and demand will increase in both sec- 
tors, but, since the original situation was an equilibrium, the total in- 
crease in sector-one demand cannot be large eiKJUgh to justify the in- 
itial increase in employment. Even though everyone except the original 
firm would benefit, the increase in employment would not occur. The 
problem is that each firm altme has such a small impact on aggregate 
income that it cannot cause a chain reaction of sufficient magnitude to 
justify increasing production. If, on the other hand, all firms were to 
simultaneously increa^ en^loyment, the resulting increase in income 
could be large enough to make the increases in output profitable. 
Therefore, another equilibrium characterized by greater mitput, employ- 
ment, and income might exist. Reaching this equilibrium, however, re- 
quires all firms to coordinate their production plans. The failure of the 
economy to reach the best ^uilibrium has therefore been labeled a 
"coordination failure." 

The conclusion that coordination failures may generate multiple in- 
efficient equilibria is reminiscent of Peter Diamond's result tiiat when 
search is required to find employment, feedback mechanisms arc created 
that can produce more than one equilibrium (see chapter 2 for details). 
In addition, in berth cases tfw equilibria can be Pareto-ranked so that 
there is a role for goverraront policy aimed at guiding the economy 
toward tiie best equilibrium. The fact tiiat these seemingly unrelated 
models produce qualitatively similar results has not gone unnoticed. 



Non-Walrasian Equilibria 89 



In a recent paper. Cooper and John (1988) develq»d a simple abstract 
game ibeoreifc moctel in an attcn^H to isolate the 
In iteir model, agwits choose strategies in order to maximize their own 
payoff. These strategies may also affect the payoffis of mher agents m 
the economy. For example, in the Hart/Heller framework, each firm's 
stia^ consists of an raitput price and a level of employment. By chang- 
ing employment, a firm in sector one can alter worker income, and heiice 

demand in sector two. Consequcntiy, strategy choices by sector-one 
firms affect the profits earned by secwr-two firms and vice versa. In 
a search model, the worker's strategy would cither be a level of search 
intensity or a reservation wage. In either case, changes in the strategy 
affect the likelihood that other workers find employment and the prob- 
ability that firms fill vacancies. . . . /t wu 

Cooper and John's goal is to identify conditions under which (1) their 
model can support more than one equilibrium, (2) the equilibria are 
inefficient, and (3) the equilibria can be Pareto-ranked. They refer to 
these properties as "Keynesian features" since they are consistent with 
the Keynesian noUon that an unaided econ. my can get stuck in an inef- 
ficient equilibrium at less than ftill employment. In order to describe 
their findings, I will make use of the following definitions. 

Definition: An economy exhibits positive spillovers if an increase in 
one agent's strategy increases the payoff to all other agents. An economy 
exhibits stniiegic complementarity if an increase in one agent's strategy 
results in an increase in each remaining agent's optimal strategy. 

Cooper and John prove that strategic complementarity is necessary for 
multiple equilibria and that positive spillovers lead to inefficiency. In 
addiUon, if positive spUlovers are present, the equUibria can be Pareto- 
ranked with those characterized by more acUvity preferred. Consider 
the latter results first. IntuiUvely, positive spUlovers are nothing more 
than positive externalities. Their existence implies that equilibrium will 
be inefficioit, with agents choosing strategies below their optimal values. 
A small increase in each agent's strategy would increase economic ac- 
tivity and enhance social welfare. Positive spillovers are present in 
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Heller's model of imperfect competition, since an increase in sector- 
one employment leads to increased demand (and hence profits) in sec- 
tor two. Note also that strategic complementarity is present since it is 
cqjtimal for sector-two firms to re^nd to the increased demand by hiring 
extra labor and producing more output. The existence of positive ex- 
ternalities in Diamond's search modeJ nas already been established in 
chapter 2. 

Now consider Cooper mi John's first result. Equilibnum occurs when 
each agent, taking the strategies of all other agents as given, chooses 
an optimal strategy and the plans of all agents are muhially consistent. 
According to Coc^r and John, if the economy is in an equilibrium and 
strategic complementarities are presem, then a sin altaneous increase 
in tiie strategies of all agents may lead to a new equilibrium. Further- 
more, if strategic complementarities are not present, then there is at 
most one equilibrium. 

The reason for this can be m»de cK-^r by examining an example in 
detail. As noted above. Heller's imperfectly competitive economy ex- 
hibits strategic complementarity. Suppose that the economy is current- 
ly at rest in an equilibrium. Suppose ftirther that all finns but one sud- 
denly decide to increase output. As we have already seen, the increas- 
ed activity hy other firms results in an increase in the demand for the 
remaining firm's output. Thus, the optimal response is for the last firm 
to increase output as well (this is nothing more than strategic complemen- 
tarity at work). In fact, by a similar argument, the increases in output 
by all other firms may also be optimal, A new equilibrium i i which 
each firn produces more output may tiierefore exist. 

What vould have happened h^ strategic complementarities not been 
presf lit? :n such a case, an increase in every otiier firm's strategy (i.e. . 
output) woiild actually discourage increased activity by the remaining 
firm. Thus, if aU firms but one were to increase output, the optimal 
response by tiie last firm would be to decrease output-a simultaneous 
increase in output by all firms could not produce a new equilibrium. 
Intuitively, when die economy exhibits strategic complementarity, Uic 
increases in strategy choices reinforce each other, justifying the increased 
economic activity. 
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In summary, by building upon the insights provided by the early fixed- 
price literature, the literature on endogenous pricing has led to several 
important results. First, when price-setting agents taxe market-imposed 
constraints into account in calculating their optimal strategies, equilibrium 
will occur at non-Walrasian prices. In wldition, equilibrium will be in- 
effkiem, with less employment and output than what would be predicted 
by a traditional Walrasian model. Furthermore, unemployment is of 
the Keynesian variety, implying that an increase in government spend- 
ing or a decrease in taxes is required to stimulate the economy. Final- 
ly, more than one equilibrium may exist so that active government policy 
may be required to guide the economy to the best equilibrium. 

A theme common to both the search literature and the literature on 
non-Walrasian equilibria is that small chaiiges in the assumptions of 
the traditional Walrasian general equilibrium model may produce models 
L'.at possess "Keynesian features"— multiple inefficient equilibria that 
can be Pareto-ranked. The work of Cooper and Jt : n clearly identifies 
the chaiBcteristics necessary for such a result; positive externalities must 
be present and an increase in economic activity by one agent must en- 
courage other agents to increase their activity as well. Search and im- 
perfectly competitive models are just two examples of economies 
possessing these properties. 



D. Policy Implications 

Policy analysis in a fixed-price framework is considerably more 
straightforward than it is in the presence of frictional, i.e.. search- 
generated unemployment. This follows from the fact that the efficient 
level of unemploymem in a fixed-price model is zero, since a social 
planner can always adjust prices so that markets clear. This would result 
in the ctMnpetitive outcome and an efficient allocation of resources. Con- 
sequently, employment and welfare are perfectly correlated. 

The goal of ftill employment can be achieved by allowing prices to 
adjust to their market-clearing levels or by removing, if possible, the 
factors that i;;ad to price rigidities in the fu-st place. However, assum- 
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ing that such prescriptions are not feasible (as is likely to be the case), 
die appn^ate corrective policy depends on the constraints faced by 
Monomic agents. In general, policies that relax these constraints are 
wclfare-improvinfe. 

Essentially, all that can be said concerning policy follows from the 
insights discussed in sections B aiKl C above. For example, we have 
already seen that in the case of Keynesian unemployiront, fiscal policy 
aim^ at increasing aggre^te demand will stimulate the economy, in- 
crease the demand for labor, and r^uc^ unemployment. It follows that: 
increased ^vemn^nt speiKling; a reduction in income taxes; unemploy- 
n^nt benefits, which increase the income of the jobless; wage subsidies, 
which increase the income of the employed; r^istribution programs 
tha; transfer income from the wealthy to the poor (assuming that the 
poor save less than tl^ rich); or other government programs that result 
in an increase in the aggregate demaiKi for consumption goods will be 
effective ways to increase employment and welfare. Although superior 
policies always exist, minimum wages might even be welfare-improving 
if it could be demonstrated that the increase in the income of the 
employed (due to the increased wage) would more than compensate for 
the r^uction in demand brought about by the unemployment created. 
On the other hand, these policies will have no impact on employment 
whatsoever if unemployment is of the classical variety. In such a situa- 
tion, only policies that reduce the real wage will relax the constraints 
faced by the workers and expaml output and employment. 

As far as policy is concerned, tl^ endogenous pricing models surveyed 
in section C provide two valuable insights. First, they imply that when 
profit- and utility-maximizing agents set prices and wages in an optimal 
manner taking market-imposed constraints into accoi'.nt, the result will 
be Keynesian unemployment. Therefore, unemployment due to mo- 
nopoly power diould be handled with old-fa^oned Keynesian remedies. 
SecoiKl, as demon^ted by Heller (1986) and Cooper and John (1988), 
imperfiwrtly competitive behavior can lead to coordination failures— 
the ecoiK)my can get stuck in an equilibrium that is F^reto-dominated 
by another feasible equilibrium. This result, which is qualitatively iden- 
tical to results obtained in the search literanire, indicates that the govern- 



NoihWalrasian Et^ilibria 93 



mem should play an active role in guiding the economy towards the 
best equilibrium. This provider further support for * 'pump-priming" 
and propaganda aimed at rairjng expectations about future economic 
prospects. 



NOTES 



1. By **truc mkroccomimic principles" I mean uiilily ami profii-maximizmg behavior on ihc 
pan of wwnomic agents. Therefore, the ' neoclassical synthesis'* that produced IS LM analysis 
wcmld qualify. 

2. Paiinkin (1956) was actually ihe first to address these issues. However, his inierpreUiwin of 
Keynes was. for the mosl part, igiwred until Clowcr's work appeared. 

3. Biamiriw of recent attempts include FisJwr (1972) ai«i Edtn ( 1981 ). 

4. The an^ysis that follows draws heavily from the work of Bano and Grossman 1 197 U. Malin- 
vaud (1977), and Benassy (1982). 

5. Of couT«, all of these consiraims canmH be binding simultaneously . The case m which agcntj. 
arc mil T«kmed m a particular maito is handled ly 

6. This nonwndature is altribiaed to Malinvaud (1977), 

7. There m two well-known methods for calculating effective demand and supply schedules. 
In one nwthod, due to Drfexc (1975), agents take all market-imposed conNtmjnts into accoum 
simultaneously in formulaiii^ their plans. Altmiatively, Bcnassy (1975, 1976) assumes that in 
ctetcrmining the effective (kmand for a partieuJar product, each agci« takes into accinim all ci^n- 
straints faced in odier markets but ignores the coflsiraint faced m the market for the good in qucs- 
lioa TTiis distinction is not impoilairt for my puipos^ and thus, for simplicity, 1 will adopt the 
Diiie ^^ipfoach. For a iktailed discussion of this point sec Drazen 11980). 

8. Simre the excess supply is not actually ohservaWc in equihbrium lonly effecttvc demand is 
revealed in the market) some audwrs refer to this simaiion as ' underemployment'* as oppt^scd 
to uncmpteymcm. I believe thai they are probably correct, tmt 1 will choose to push this distinc- 
tion in this chapter. This point is discussed in greater detail in chajf«e. 6 

9. The grai^ical representations of Keynesian unemployment aiKi repressed mfluiion are due to 
Barro and Grossman <197]). 

10. Existence of eijuiUbrium in models of monopohfUic competition can often be a senous pn>b- 
lem. See Roberts and Sonnenschein (1976, 1977) for details. 

n . The imperfectly compctitiv** framework provides firms with mairkct piTwcr that ihey ctpUut, 
resulting in excessively high output prices. These high prices gewratc excess si^ly m product 
market iwtionals. and hemre, Keyr^ian uncmfrioymcnt. 

12. Intcre^ingly. some empirical suf^ri can be fwind for the result that most unemployn^nt 
is of the Keynesian variety In recent papers Bouissou, UfTom, and Vuong (198?) and Arlus. 
Lanoquc. and Michel ( 1982) report on survey data rollectcd in an atlcn^ to determine whether 
the unemploymcm experienced in Europe dunng the 1970s was of the Keynesian or classical vancty 
The authors concluded that over 60 perecnt of ui^mploymcm was Keyiwsian (in that firms 
viewed themselves as conslraii^d in a manner consistent with Keyi^ian unemjHoymem) while 
less than one-quarter could be classified as classical unemployn^ (see the ct^nclusion for details) 

13. See also Kiyotaki (1985), Roberts (1987). and Weitzman U982). 
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One of the lessons rf the recent articles on trade frictions and the 
emerging literatu-'e oii coordination failures is that economies can ex- 
hibit Keynesian features (e.g., multiple underemployment equilibria, 
multipliers) even if wages and prices are perfectly flexible. Nevertheless, 
wage rigidity remains an important element in much current 
macroeconomic analysis. Perhaps this is because many believe that to 
truly understand unemployment we must first determine why wages do 
not fall wten unemployment persists; or perhaps it is because many 
are convinced that v age rigidity is a real phenomenon that needs to 
be explained." In any event, much recent work has been focused on 
providing an explanation of wage rigidity in an environment in which 
rational utility-maximizing agents operate. Implicit in much of this work 
is the assumption that if we can explain wage rigidity, a theory of 
unemployment will follow naturally. 

The theory of implicit contracts (e.g., BaUey 1974 and Azariadis 1975) 
represents one of the first successful attempts to provide a microeconomic 
model in which wage rigidity arises as an optimal equilibrium 
phenomenon. This literature differs from standard neoclassical 
microeconomics in that it does not assume that the primary role of the 
wage rate is to clear the labor market. Instead, wages are viewed as 
the outcome of a complex process (that may or may not involve negotia- 
tions) in which the firm and its employees manage to decide how to 
split the rents that are generated by employment. Jobs are viewed as 
long-term attachments so that if. at ihs time of initial contact between 
the firm and its employee, the future state of the economy is uncertain, 
the wage pattern will reflect the relative attitudes towards risk of the 
contracting parties. Assuming that workers are risk averse and that firms 
are risk neutral, it can be shown that, in some cases, the optimal con- 
tract is characterized by future wages that are independent of the slate 
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of the economic environment. That is, wage rigidity is efticient. Un- 
fortunately, efficient controls geiwrally do not involve layoffs during 
^onomic slumps and therefore, even though w^e rigidity can be ex- 
plaint, the link between wage rigidity and ui^mployment is lost. 

The purpose of thb chapter is to review the literanire on labor con- 
tracts while paying j^iticular attention to its ability to explain ui^n^loy- 
mcnt,^ We begin in s^tion A by briefly outlining ^ basic as ^ump- 
tjons underlying the early work in this area. Include are the sup|X)si- 
tions that the terms of the contract are (at least in part) isolate from 
market forces, and that workers are more risk averse than firms. We 
then demonstrate how these assumptions can create an environment in 
which wage rigidity can be expected to emerge in equilibrium. 

The weaknesses of this ^roach are highlighted in the third portion 
of section A, There are at least two major shortcomings. First, as nmed 
above, the theoi^ cannot account for layoff unemployment. Intuitive- 
ly, in an efficient contract, the risk-neutral firm provides insurance to 
its risk-averse employes by paying the same wage rate regardle^F^ of 
whether it is facing good or bad times. The firm is willing to bear all 
the risk since by doing so it can redure its expected wage bill. However, 
a similar argument implies that workers should also desire to insure 
against perverse economic states in other dimensions as well. For ex- 
ample^ workers sliould request (and firms should be willing to grant) 
work-sharing arrangements that reduce the variability in leisure hours 
across ftiture stales; layoffs are rarely optimal. Morwver, even when 
layoffs are optimal it can be shown that contracts actually reduce the 
number of layoffs below what would occur in an economy in which 
labor is traded on a spot market. 

The second deficiency concerns the implementation of these implicit 
contracts. Although it is argued that no formal contract is necessary, 
these implicit agreements are treated as if they are binding. I his may 
be problematic. After all, for the wage to be fixed at a level that allows 
the firm to at least break even (in expected value terms), workers must 
earn more than their marginal product in bad tin^s and less than their 
marginal product in good times. However, if this is the case, what would 
prevent a worker from quitting during good times and seeking a higher 
wage on the spot market? 



ERIC 



10 i 



Implicit Contracis 97 



Subsequent work aimed at circumventing these problems is review- 
ed in section B. To deal with the implementation problem, efficient con- 
tracts are required to satisfy additional constraints designed to guarantee 
that it is in the interest of both parties to continue the employment rela- 
tionship in all economic states. This alters the properties of the effi- 
cient contracts. Most notably, it results in contracts in which wages 
are rigid downward but not upward, i.e.. wages rise as the firm's 
economic condition improves, but they do not fall during economic 
downturns. 

The first problem, explaining unemployment, is somewhat more dif- 
ficult to handle. Most of the work aimed at solving this problem modifies 
the basic model by assuming that the firm and its workers possess dif- 
ferent amounts of infomiation about the economic environment. For 
example, the actual marginal product of labor might be known only 
by the firm. In such situations, the tenns of the contract mus be altered 
in one of two ways. First, since the uninformed party might not trust 
the informed party to accurately reveal what they know, the contract 
could be written so that wage payments and employment do not de- 
pend on the private information. Alternatively, the contract could be 
structured so that it is in the interest of the informed party to correctly 
reveal the relevant information. This would allow the terms of the con- 
tract to be conditioned on the state of the economy and allow more Hex- 
ibility than the first approach. Of course, in order to elicit the appropriate 
information, the proper incentives must be built into the contract. This 
naturally changes the character of the optimal contract and, under cer- 
tain conditions, can lead to underemployment. Unfortunately, the con- 
ditions required to produce underemployment are either contradicted 
by empirical findings or inconsistent with the conditions necessary to 
generate wage rigidity. The conclusion is that contract theory has not 
yet been able to develop a theory of unemployment based on a 
microeconomic rationale for wage rigidity. 

Some brief concluding remarks concerning the future role of this 
literature are offered in section C. 
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A. The Basic Model 

(i) Setting the Stage 

In a frictionless, perfectly competitive economy there is no reason 
for a worker to feel any particular attachment to a firm. If the firm's 
ourent wage offer were to fall below the market wage, all workers would 
quit and seek employment elsewhere. This is, of course, one of the 
reasons thai all firms choose to offer the market-determined wage rate. 
In a more realistic moctel, with labor mailcet frictions and/or firm-specific 
human capital, this knife-edge result disappears and the market's ability 
to dictate the terms at which labor services are exchanged is considerably 
weakened. In the former case, quitting is costly to both the worker and 
the firm since it takes time and effort to find a new job or fill the newly 
created vacancy. In the latter case, the current employer values the 
worker's services more than any other firm, since the worker has already 
been trained and has acquired the necessary pa>ductivity-enhancing 
human capital. To replace the worker would be costly to the firm (siiKe 
it would have to train a new employee), and by quitting the worker 
would be moving to a new job in which he or she is, at least at first, 
less productive. In either setting, the worker-firm relationship is in- 
sulated from market forces aiKi some other methcxi must be used to deter- 
mine how to split the rents produced by employment. In addition, once 
the split has been determine, both the worker and the firm will have 
an interest in maintaining the relationship on a long-term basis. This 
follows from the fact that frictions produce an environment in which 
the value of a current job exceeds the sum of what the two parties could 
earn in their next best alternatives. 

The assumption that there is a long-term relationship between the firm 
and its employees that is at least somewhat immune to market forces 
is supported by recent empirical findings. As Sherwin Rosen (1985) 
notes (the references have been updated as necessary): 

Many features of labor markets bear little resemblance to 
impersonal Walrasian auction markets. Chief among them 
is the remarkable degree of observed worker-firm attachment. 
Martin Feldstein's (1975) surprising finding that over 70 
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percent of layoffis are temporary with most lald-off workers 
ultimately returning to their original employers, was con- 
firmed on similar aggregate data by David Lilien (1980) and 
by much different methods on micro-panel data in a recent 
study by Lawrence Katz (1986c), The typical adult male 
worker spends twenty years or more on a single job (Hall 
1982) and the probability of job turnover is a sharply declining 
function of job tenure (e.g. , Mincer and Jovanovic 1981 ; Ran- 
dolph 1983). Most job changes in a worker's life occur at 
younger ages, and a person who has persisted in the same 
job for a few years is likely to continue employment in it 
for a long time to come. If tenure is de jure in academia. 
it is de facto in much of the labor market at large (p. 1 147). 
Taking as given this long-term attachr«nt, the contract literature asvsumes 
that workers and firms bargain over wages and employment at the time 
of initial contact.' The outside market serves as a check on the market 
power of both sides, since, if either side attempts to secure a contract 
that is too unfavorable to the other side, the other side will sever the 
relationship. However, as we have argued above, in the presence of 
trading frictions the market will provide only a small check and much 
will be left to negotiate over. Throughout this literature, the actual 
bargaining process is not modeled and no attempt is made to predict 
the exact outcome of the negotiations. Instead, it is assumed that the 
outcome will be efficient (in the sense that to make one parly t>eftcr 
off. the remaining party must be harmed) and the properties <-.ared by 
all efficient contracts are derived. 

At the time that the terms of the contract are determined, there are 
likely to be many aspects about the future that are uncertain. For ex- 
ample, technology and consumer tastes cannot be predicted with perfect 
accuracy. Since the firm's demand for labor fluctuates with these fac- 
tors, tliere may be a desire to write contracts that make future employ- 
ment and compensation a function of the ftiture economic environment. 
This is feasible only if the variables in question are ob.servable, e.g., 
changes in price may reflect changes in tastes. Whether or not it is 
desirable depends on the contracting parties' attitudes towards risk. Of 
course, if workers had easy access to capital markets, they could pur- 
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chase iasurance agaiasl fluctuations in incuirc and OTiployn^nt elsewhere 
?nd labor contracts would be redundant. However, such insurance is 
generally not available and, since the terms of the contract determine 
the amount of uncertainty faced by each party, the assumptions made 
concerning attitudes towards risk arc vital to the analysis. 

The early work in this area made what seems to be the most natural 
assumption—workers are assumed fo be risk averse while firms are risk 
neutral, Th^ idea underlying this assumjKion is that all agents arc basical- 
ly risk averse (at least to some degree), but since firms arc generally 
owred by shareholders whi> hold diversified portfolios, the firm's owners 
need not worry much about firm-spaific risk. On the other hand, wages 
are the primary source of income for most workers and, as nc ted above, 
it is virtually impossible to purchase private insurance against changes 
in en^loymem status. Therefore, finms and workers dift'er in their ability 
to shift firm-specific risk. This results in an environment in which fimis 
act as if th^y are risk neutral while workers are risk averse. 

To summarize, the contract literature assumes that, for some reason, 
a risk-neutral firm operating in an uncertain environment is momen- 
tarily tied to its risk-averse employees. These parties attempt to write 
a contract that specifies future employment and wages, perhaps as a 
ftinction of the future environment. The market determines the relative 
bargaining positions of the agents but, other than that, plays linle or 
no role in allocating labor services. The primary goals of the literature 
are to derive the properties shared by all efficient contracts and to in- 
vestigate the employment implications of allocating labor in this man- 
ner. Finally, at least in the eariy studies, the terms of the contracts are 
treated as if ihey are binding. 

(ii) Wage Rigidity 

The framework of a typical contracting mixiel can be described as 
follows. Each firm is tied to a number of workers, say for at least 
one period. This fii..x faces uncertainty about the economic environ- 
ment in which it operates and must negotiate over working conditions 
with its employees before the uncertainty is resolved. The uncertainty is 
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introduced by assuming that the firm's revenue (/?), which depends on 
output and price, is given by the relationship RU) - sfiLh) where ^ ) 
represents an increasing, concave production function, s is a random 
variable, L denotes employment (so that L < AO and h represents hours 
worked.* The random variable * can be thought of the price of the 
product or as a random element in labor productivity. In either case, 
5 represents the stale of nature with higher values corresponding to better 
economic conditions. 

For now, we will assume that the distribution from which s is drawn 
is known by all parties at the time that the contract is drafted and that 
once the uncertainty is resolved, s is observable. In addition, we will 
assume that the terms of Uie contract are enforceable (these assump- 
tions will be dropped later on). Since is observable, it is possible to 
write contracts in which employment conditioas are a function of s. 
For example, if the firm and its workers bargain over the hourly wage 
(H^), employment (L), hours (h), and severance pay for laidniff 
workers (h*), then the contract may specify different values for each 
of the variables for each possible realization of s. 

To characterize the set of efficient contracts, consider the situation 
of a typical firm contemplating a contract consisting of the functions 
{w'is), H«(j), Us), his)}. If the firm accepts this contract and then state 
s occurs, it will employ Us) workers for his) hours per day, pay its 
employed workers an hourly wage rate of h'(.v) and pay its - Us)] 
laid-off workers >v«(5) each. Its revenue will be Ris) = sJ{Us)his)), and 
therefore it will earn a profit of 

(1) iris) = sfiUs)his)) ' y^''is)Us)h(s) - y^%s)[N - Us)]. 

Expected profit, which is the value of the contract to the Hrm. is 
calculated by taking the expectation of ( 1 ) over s. Of course, the firm 
never accepts a contract that leads to negative expected profit. 

Now consider the situation faced by the workers contemplating a con- 
tract offer by the firm. Each worker is assumed to have a utility func- 
tion. Uiv.h), that is increasing in consumption and decreasing in hours 
worked (since an increase in hours worked necessitates a reducti.m in 
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leisure). It is usually assuirad that all income earned is spent on con- 
sumption. In otl^r words, workers are ncA allowed to save. This assump- 
tion is not crucial to the analysis, but is made in order to capture the 
notion that savings are generally not ad^uate to smooth consumption 
optimally across eccmomic ^tes. Incon^ and consumption expemlitures 
arc therefore equal to M^h when en^loyed and when laid off. Final- 
ly, if we assume that each worker is equally likely to be en^loyed in 

any given slate, then/>(5) = represents the probability that any given 

worker will be employed in slate s. Expected utility if state s wcurs 
is therefore given by 

(2) Vis) ^ pis)U{i^^s)h{s)Ms)} + n - p{s)\V(M%s)S^ 

The value of the contract to the worker is calculated by taking the ex- 
pectation of (2) with respect to 5. If we let U denoie the level of ex- 
pected utility that the worker could obtain by leaving the firm and seeking 
a job in the labor market, then the contract must provide at least this 
much utility to the worker, i.e., we must have £,K(.^)> (/ where 
denotes the expectation over s.^ 

In general, a labor contract specifies values for L h and h* for 
each possible realization of 5. However, in the initial implicit contract 
articles the firm was allowed to vary output only by hiring or firing 
workers. That is, hours worked were not allow^ to vary. We refer to 
such contracts as * 'restricted" and begin by examining their features. 
This is accomplished by setting h equal to 1 if the worker is employed 
and 0 otherwise. The importance of restricting attention to such con- 
tracts is discussed in detail below. Finally, since the contract must be 
negotiated before the uncertainty is resolved, the form of the opiimal 
contract will depend on attitudes towards risk. We begin by assuming 
that the worker is risk averse {U is concave) and that the firm is risk 
TOutral (i.e.. the firm is simply interested in maximizing expected profit). 

An efficient restricted contract maximizes expected prt>fii subject to 
a constraint on expected utility. We may state this formally using (1) 
and (2). 
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Definition: A restricted contract consists of three fttnctions »t<(A). h-^Ca), 
and Us) which describe wages, unemployment compensation, and 
cmploymem as a function of the state of nature. The contt^ci is effi- 
dent if it solves 
Max £",ir(s) subject to £,K(j) a: f/* and £>(.v)sO 

for some I/* a U so that the workers achieve a level of expected utility 
at least as great as what they could obtain in the next best market 
alternative. 

The major contribution of the early work by Bailey (1974) and 
Azariadis (1975) was the observation that in any efficient restricted con- 
tract, the hourly wage paid to employed workers is independent of the 
slate of nature. In other words, the income earned by employed workers 
does not fluctuate with the economic conditions; wage rigidity is efficient. 
To understand the intuition behind this result, suppose that there are 
only two states of nature, s, and Sz, with S2>s, (the argument easily 
generalizes). Suppose further that the firm and its employees are con- 
sidering a contract in which h*(5,) ^ h^'Ca^). Then it can be shown that 
there exists another contract in which the wage paid to employed workers 
is constant across 5, and Sj, which Pareto dominates this contract. 

To construct this superior contract, let X denote the probability that 
s, will occur. Then consider an alternative contract that is identical to 
the original except that instead of paying w'(j,) if .v, wcurs and w-^is.) 
if 5j occurs, it pays 

(3) w* = >^^i) ^^*'{S^) + _LLli^l^:i^^i "-(.v,) 

in both states. This wage is constmcted so that the firm's expected wage 
bill is the same in both contracts. In the initial, variable wage contract, 
the firm hires Us,) workers and pays a wage of k'(5,) with probabili- 
ty X. With probability (1 - X) the firm hires Uh) workers and pays 
WiSi). This leads to an expected wage bill of XL(jr,)H''(.v,)+(l- X) 
Us2)^is2)- In the alternative, fixed-wage contract, the firm's hiring 
practices arc the same, however, it pays w* in each stale. Thas, its expected 
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wage bill is [XL<5|) +(1 - X)L(52)]h''^* Simple algebra reveals (using 

(3) ) that tt^ two wage bills are identical. 

We are now in position to rompaie the relative welfare of the (mrties 
under the two contracts. Uince employment, unemployment compen- 
sation and the expecti^ wa^e bill are the same for both contracts, the 
firm's expected profit would iK>t change if the second contract were 
substituted for the first. Therefore, the firm is indifferent between the 
variable and fixed- wage contracts. 

This is not the case for the workers. A typical worker is employed 
in slate / with prol^bility pisj = Us^VN, Expected utiKiy under the 
variable-wage contract (EU^) is therefore 

(4) EU, - \{p{sM^^^U,)^) + [1 - p(j|)]C/(H^(5,),0)} K 

Under the fixed- wage contract^ expected utility is equal to (4) with 
replacing h^(5,) and h^Csj). If we let ££/^ denote this value and make 
the appropriate substitution, we obtain 

EUf = IM^i) + (1 - \)pi52)]Ui^^*^) + \ll - p{s,)]U(M^{s,).0) + 

(1 - X)|l -p(52)]£/{H^(5,),0). 

In order to compare these fv*o values we begin by noting that severance 
pay and the employment probabilities do not differ across the contracts. 
Therefore, EUj>EU, if 

IVU,) -f (I - \)p{s^)\U{^v*^)»sp{s,)U{^^^[s^^) + 
(1 - \)p{S2)V{\sf{S2)A). 

If we define ;: = ^^i^x) j^^j, thj^ equation is 

>sp{s,) + (1 - \)p(S2) 

equivalent to 

t/(H'M) >zV(^^^{s,)^) + (1 - c)f/(H^(5j)J). 
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Finally, if we substitute the value of into the left-haiKl side we obtain 

Uiz^is^) + (1 - z)^is2)A) > zU{\^is,)A) + (1 - zWiH^iSjU) 

which holds due to the concavity of the utility function. Therefore, due 
to the risk aversion of the workers, EUj>EVy. That is, tl^ workers 
benefit from switching to the fixed- wage contract* 

Tl^ reason for this is rather simple and is illustrated in figure 4.1 . 
The variable-wage contract represents a gamble to the wOTkers since 
the lK)urly wage varies with the random variable s. As is well known, 
any risk-averse agent would prefer to receive the expected value of a 
gamble with certainty rather thar face the gamble itself. But this is ex- 
actly what the fixed- wa,^e contract offers. Thus, the employees prefer 
the contract with a rigid wage and, since the firm earns the same ex- 
pected profit under the two contracts, the fixed-wage contract Pareto 
dominates the variable-wage cjntract. 

Figure 4.1 



Utility 




106 Implicit Contmcis 



In this mcxlei, the primary role of the wage rate is to allocate risk 
optimally ^ross the firm and its workers; it does not adjust to clear 
the labor market. Since firms are risk neuual, they are willing to pro- 
vide insurance to their risk-averse workers by oflfering a wage rate that 
is independent of economic conditions. The firm l^nefits by doing so 
since by offering a fixwl-wage contract it can lower its expected wage 
bill while at the same time providing its workers with the same level 
of expected utility that they woulJ receive in a comparable variable- 
wage contract. 

Can this model explain layoff unemployment? This is equivalent to 
asking whether efficient restricted contracts are ever characterized by 
Lis) < N for any s. That is, does the firm lay off workers during some 
states of nature? At first blush it would seem like we should be able 
to construct an argument similar to the one we used above (to prove 
that wage rigidity is efficient) to show that the firm would always fiilly 
employ its workforce. After all, if workers want toavokl risk with respect 
to the hourly wage, why would they be willing to accept risk with respect 
to employment? In spite of the intuitive appeal of this argument, there 
are cases in which it is incorrect. The reason is that, if hours cannot 
be varied, the firm is less willing to provide ftiU insurance in employ- 
ment than wages. When compensation is at issue, the firm can be per- 
suaded to pay a wage above labor's marginal revenue product during 
bad states by allowing it to pay less than labor's value during good states. 
No such trade-off exists with respect to employment. Suppose, for ex- 
ample, that the contract on the table inclinles layoffs in a particularly 
bad state of nature and full employment in all other states. If the firm 
were to agree to increase employment in the layoff state, it could not 
be compensated by lowering employn^nt in other states without pro- 
ducing ui^mployment in thc^ alternative states. Instead, the firm must 
be compensated by allowing it to lower the hourly wage. However, 
workers may not be willing to trade a pay cut for less risk in employ- 
ment. Whether or not the trade actually takes place will depend on the 
workers* level of risk aversion and how much of a pay cut the firm 
demands in order to fully employ labor in all states. It can be shown 
that layoffs are efficient only if the workers are not too risk averse and 



Implicit Cortracis 107 



if the firm has a strong desire to reduce its workforce during adverse 
conditions (see, for example, Azariadis 1975 or Cooper 1987). Unfor- 
tunately (at least as far as this theory of unemployment is concerned), 
even when layoffs are efficient, the act of distributing risk optimally 
across firms and workers results in fewer layoffs than would occur in 
pure market economy; allocating labor via contracts leads to 
overemployment. ' 

In summary, the major contrilnition of the early articles on labor con- 
tracts was to draw attention to the fact that wage rigidity could be ex- 
prcted to arise as an equilibrium phenomenon in some situations. Un- 
fortunately, in the framework chosen, wage rigidity is not always com- 
patible with layoff unemployment and. even when the two are com- 
patible, contracts actually reduce the number of layoffs one would ex- 
pect to observe. 

(iii) Other Diffkultics 

There are two other troubling aspects of the basic model. First, it 
is not clear that the agents can be trusted to abide by the implicit agree- 
ment once the uncertainty has been resolved. An efficient contract re- 
quires that workers sacrifice income in good states in order to keep their 
income from falling during poor states. The reduction in pay during 
good slates is equivalent to an insurance premium that must be paid 
in order to guarantee that the firm will pay the worker more than the 
marginal revenue product of labor when poor economic conditions arise. 
However, suppose that a good stale occurs. What incentive does the 
worker have to carry out his or her part of the implicit agreement? Why 
not quit and seek employment at a wage commensurate with his or her 
true market value? If such a job is available on the sjxjt market, then 
there is no reason for the worker to continue the relationship with the 
firm. One way around this problem is to add an additional constraint 
to the contracting problem that requires the firm to pay the worker no 
less than what could be earned by quitting and seeking a job on the 
spot market in each state of nature. We will discuss how this alters the 
nature of the contract in the next section. 
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The second problem concerns the ad koc restriction on hours work- 
ed. It is not at all clear why the firm and its employes would not wish 
to bargain over hours. This is especially true if by doing ^ they could 
achieve a settlement that dominates the optimal restricted contract. On 
the other hand, if it can be i^wn that efficient r^tricted and unrestricted 
contracts share many important features, e.g., wage rigidity and the 
possibility of layoff unemployment, then this simplifying assumption 
may not be so troublesome. Unfortunately, this is not the case. Effi- 
cient unrestricted contracts never include layoffs and may nol be con- 
sistent with wage rigidity. 

To see how allowing hours to be an obj^t of negotiation affects the 
contracting process, we begin by defining precisely what we mean by 
an **efficicnt unrestricted contract/' 

Definition: An efficient unrestricted contract consists of four functions 
H<(5), H^(5), LXs) and h(s) which describe the hourly wage, severance 
pay, employment and hours as a function of 5, the state of nature. In 
addition, these functions solve 

Max E^r{s) subject to Ey{s)'^U* and £",t(5)>0 
for some t/* > U 

Solving this maximization problem requires the use of optimal con- 
trol theory, and therefore, we will not describe the actual procedure 
used to characterize these contracts. Instead, we will list some of the 
more interesting properties and discuss the implications for wages and 
employment. 

First, in any efficient unrestricted contract, employed labor's marginal 
utility of consumption must be equal across all states. With risk-averse 
workers, this can only be accomplished by providing these workers with 
the same level of compensation (and heiKe consumption) under all 
economic conditions.*^ It is also worth noting that, as in the case of 
restricted contracts, this is equivalent to the firm providing complete 
insurance along one dimension— consumption. However, complete in- 
surance in consumption need not imply wage rigidity when hours can 
vary. To see this, simply note that compensation in state s to employed 
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workers is equal to vv*'(5)/i(s). If hours caiiiiot vary, the only way to 
keep this value constant acioss states is to make w^(5) imlependent of 
5 (thereby generating wage rigidity). If h can vary, the firm can render 
consumption state indepemlent by paying higher wages in periods in 
which it wants labor to work fewer hours. Consequently, contract theory 
cannot explain wage rigidity without applying the restrictive assump- 
tion that hours worked are not negotiable. 

Turn next to employment. It can be shown that efficient unrestricted 
contracts rever involve layoffs (see, for example. Cooper 1987)- In 
other words, the firm always fully utilizes its labor force so that workers 
are completely insured against risk in the other major dimension- 
employment status. The reason for this is actually rather straightfor- 
ward. Since workers are risk averse, they would {ex ante) be willing 
to reduce their hcnirs worked during poor states in return for guaranteed 
employment. Increasing employment and rolucing hours in a manner 
that keeps total labor service constant assures ihsA the firm will be willing 
to allow tte work-sharing arrangement. Therefore, by agreeing to allow 
tours worked to vary directly with ^onomic conditions, labor can avoid 
the risk of being laid off. In addition, once hours are fixed, wages can 
then be adjusted to keep income and consumption constant as well. In 
essence, by setting up work-sharing arrangements, management can pro- 
vide labor with almost complete insurance (leisure still varies with 5). 

Another way to view this second result is as follows. We argued above 
that workers will want to avoid employment risk for the same reason 
that they want to avoid risk in consumption. However, if hours cannot 
vary, the firm is not always willing to provide insurance along this dimen- 
sion. Allowing hours worked to vary provides the firm with increased 
flexibility in the negotiating process and results in a superior contract. 
In periods in which labor's value to the firm is low, full employment 
can be maintained while at the same time allowing the firm to cut back 
on its wage bill by reducing hours. 

These two results represent a major setback for those who had hoped 
that the theory of implicit contracts would provide an explanation of 
wage rigidity and unemployment. In the most general setting (with hours 
flexible), optimal risk-sharing is not consistent with layoff unemploy- 
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ment and may not le^ to wage rigidity. This problem can be avoided 
by noting that in most contract talks, hours worked are not considered 
negotiable. Tl^refore, it may seem reasonable to simply assume that 
hours cannot vary. This, however, is not a satisfactory solution. After 
all, even if we do not observe contracts that provide for flexible hours, 
a th»>ry of optimal contracts should be able to explain why, in spite 
of the fact that unr^tricted contracts are ^perior to restricted contracts, 
such agreements do not enK?rgc from the negotiating process. 

Finally, it is worth emphasizing once again that even when hours are 
fixai exogenously, efficient risk-sharing may still be incomj^tible with 
layoff unemployment. If workers are sufficiently risk averse, then the 
optimal contract is characterize by fiill employment regardless of 
economic conditions. In addition, even in the cases in which layoffs 
are optimal, risk-sharing through long-term contracts actually reduces 
the number of layoffs we would expect to observe. We can conclude 
that to use contract theory to explain both wage rigidity and unemploy- 
ment, the basic model would have to be altered in some nontrivial 
manner. 



B. Extensions of the Basic Model 

(i) Asymmetrk Information 

One of the more unrealistic assumptions of the basic model is the 
supposition that the uncertain parameter s (the state of nature) is obser- 
vable by both parties. In reality, since s determines the value of labor 
to the firm, it is likely to be the case that the firm is better informed 
about the true value of 5 than its employees. TTiis observation has 1^ 
a number of authors to consider the implications of informational asym- 
metries for the contracting procedure (see, for example. Hall and Lilien 
1979 and the papers in the supplement of the Quarterly Journal of 
Economics 1983). When informational asymmetries are present, it 
becomes difficult to implement contracts in which wages, hours, and 
employment arc state-contingent siiKe the uninformed party (usually 
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labor) may have good reason not to trust the informed party (usually 
management) to truthfiilly reveal the state of nature. For example, sup- 
pose that in the optimal contract hours are increasing in j and compen- 
sation is independent of s. Then, if labor cannot observe s, the firm 
would have an incentive to ammunce that the best state has occurred 
reganiless of the trath (this leads to the largest value for /i and the lowest 
value for w, thereby yielding the largest profit for the firm). To keep 
the firm from misrepresenting the true state, the contract must be struc- 
tured so that it is always in the interest of the firm to tell the truth. Con- 
straints aided to the contraning problem to induce truth telling arc refer- 
red to as "incentive compatibility constraints." As we will see below, 
by extending the basic model in this manner, underemployment may 
arise as a feature of an efficient contract. 

To make this prarise, consider a simplified version of the basic model 
in which the firm bargains with a single worker over compensation (c ) 
and hours (h). In this case, profit for the firm in state s if it announces 
that state s has occurred is given by t{s\s) = sj[his)) - cis). Then the 
firm will always tell the truth if 7r(l |5 ) & Tr(s\s ) for all s This equation 
states that the firm always earns more profit from telling the truth than 
from misrepresenting the tme state. If this condition is met, then con- 
tracts can be written and enforced in which the terms of the contract 
are state-dependent. This is formalized in the following definition. 

Defimtion: An efficient incentive compatible contract consists of a com- 
pensation schedule c{s) and a schedule of hours his) that solve 

Max /■,ir(5) subject to E^lJ\c{s),h{s)] ^U*. E^iris) s 0 
and Tr(5 1$) air(5lj) for all s 

for some U* 2: U. 

The major insights provided by this line of work can be illustrated 
in a model with two possible states of nature, and Sj with s, < Sz. 
For the worker, utility is increasing in c and decreasing in h. Assum- 
ing tfmt the utility fiincUon is quasiconcave, the ireJifference curves lake 
the form depicted in figure 4.2a. Holding h fixed, utility increases with 

lu. 
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c so that higher indifference curves are associated with greater levels 
of utility. 

Iso-profit curves for the firm are depicted in figure 4.2b. Combina- 
tions of c and h yielding the same level of profit satisfy sfih) - c = z 
where 2 is an arbiti^ry constant. Since ^ft) is concave, the iso-profit 
curves increase at a decreasing rate with a slope that is increasing in 
s (solving the equation above for c gives us the iso-profit equation: c 
= sfih) - z so that the slope of the curve is sfih)). Each value of s 
generates a whole family of iso-profit curves with steeper curves 
representing better economic conditions (in figure 4.2b, the dashed 
curves denote the iw-profit curves in the good state and the solid lines 
represent the curves in the bad state). With h fixed, profit is decreasing 
in c so that lower iso-profit curves are associated with greater profit 
for the firm. 

If 5 could be observed by lx)th the firm and its employees, an effi- 
cient contract would result in a tangency between the iso-profit and in- 
diffeicnce curves in each state of nature. Three examples of what an 
efficient unrestricted contract might look like are provided in figures 
4.3a-4.3c. In each case ;r(5,) denotes the terms of the contract if state 
5] occurs. Consider figure 4.3a first. In this case, compensation aixl 
hours worked ate both higher in the good state. Moreover, if the bad 
state (5,) occurs (implying that the correct iso-profit curves are the flatter 
set), then the firm is better off at jxjint jc(5|) than it would be at point 
x{s2). To see this, note that the flat iso-profit curve intersecting xiS2) 
is higher and therefore represents lower profit than the flat curve in- 
tersecting x{si). By a similar argument, if the good state occurs (im- 
plying that the true iso-profit curves are the steeper set), then the firm 
would rather be at xist) than at xis^). 

Why is this important? Suppose now that s is observable only by the 
firm. Then this efficient contract can be implementol only if the worker 
can trust the firm to reveal the truth once tl^ uncertainty has been resolv- 
&1. In figure 4.3a the firm never has an incentive to lie and thus there 
is no reason for the worker to distrust the firm. This is so because 
regardless of the economic conditions^ the firm earns a larger profit 
from telling the truth than it would from lying. In this case the incen- 
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Figure 4.2a 
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Figure 4.3a 
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tive compatibility constraints are satisfied by the efficient contract and 
tlw existence of asymmetric information does not affect the outcome 
of the negotiations. 

This is not the case in figure 4.3b. Here the firm has an incentive 
to lie if the good state occurs* To see this, note that in the good state 
x(Sx) lies on a belter iso-profii curve than xisz)^ Cons^uently, if the 
firm can convince its workers that Sx has occurred when in fact 52 has 
occurred, it can of^rate aijr(5,) rather than at x{s2) and earn greater 
profit (as drawn, at the firm gets its employees to work approx- 
imately the same number of hours as MxiSi) but at less pay)- This means 
that it is in the firm's interest to claim that stale j, has occurred reganilcss 
of the true economic conditions. Since the efficient unrestricted con- 
tract does not satisfy the incentive compatibility constraints (in particular 
ir(5i!52) s ^(^2^2)), it cannot be enforced when s is known only by 
the firm, A similar situation exists in figure 4.3c where the firm has 
an incentive to lie in the bad state, i.e., ir(52|.V|) ^ 7r(5,U,) so that the 
firm makes more profit in state if it claims that S2 has incurred. 

Figure 4,3c 
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When asymmetric infonnation is present and the 0{»imal unrestricted 
contract do« not satisfy the incentive compatibility constraints, the con- 
tract must be altered in order to remove the firm's incentive to misrepre- 
sent the stale of nature. In figure 4.3b, tte firm always wants to an- 
nounce that the poor state has occurred so that it can compensate the 
worker less for approximately the ssms number of hours worked. One 
way to remove the incentive to lie when 52 occurs is to restrict the hours 
worked in slate 5, . For example, the firm and worker could agree to 
replace ^j,) with the {c,h) package represented by Since j*(5,) 
lies on the same steep iso-profit curve as 4*2), the firm will then be 
willing to tell the truth when the good state occurs. Note that in order 
to satisfy the incentive compatibility constraints, hours worked must 
be reduced.' Thus» in this case asymmetric information results in less 
hours worked or underemployment. It is important to note that this is 
not an explanation of unemployment, since the workers are never laid 
off completely, bistead. work hours are reduced in poor states below 
the values that would emerge in a contract without informational 
problems. 

Since the optimal unrestricied contract leads the firm to lie when the 
bad state occurs in figure 4.3c, the terms of the contract in the good 
state must be altered in order to satisfy the incentive compatibility con- 
straints. This can be accomplished by replacing 4*2) with x*(sx), thereby 
requiring employees to work additional hours in the good state. Si -e 
labor is more valuable in the good stale, the firm can afford to coi.,- 
pensate the workers for the extra hours if occurs but not if state 5, 
occurs. Consequently, the firm will accurately reveal the value of s once 
the uncertainty has been resolved. In this case, asymmetric informa- 
tion results in a contract calling for more hours worked. We refer to 
this as overemployment. 

Figure 4.3c also differs from 4.3a and 4.3b in one other manner. 
In the first two examples the worker prefers for the good state to occur 
since x{5{) lies on a higher indifference curve than x{Sy). Unfortunate- 
ly, in figure 4.3c the worker is bener off in the bad state. This perverse 
resuh must leave one with an uncomfortable feeling about the over- 
employment case. 
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Figure 4.3 indicates ihwit asymmetric information may have no im- 
pact on the optimal contract or it may result in overemployment or 
underemployment. If it results in underemployment, then contra theory 
combined with informational problems can explain why economies may 
get struck in less than ftill employment equilibria. Unfortunately, the 
following theorem from Green and Kahn (1983) indicates that 
underemployment is an unlikely result. 

Theorem: The optimal unrestricted contract satisfies the incentive com- 
patibility constraints if the demand for leisure is independent of income. 
If leisure is a normal good, then the optimal incentive compatible con- 
tract results in overemployment. If leisure is inferior, then the optimal 
incentive compatible contract is characterized by underemployment. 

Since empirical studies consistently report that leisure is a normal 
good, this theorem is rather disappointing. It indicates that private in- 
formation held by the firm is likely to result in greater utilization of 
labor— not less. Therefore, we cannot rely on this model (as is) for an 
explanation of unemployment or underemployment. In addition, as we 
saw above, when overemployment occurs workers actually prefer poor 
economic conditions over good ones. This runs counter to observation 
and severely weakens the value of the model. 

There have been several recent attempts to modify the asymmetric 
model in order to circumvent these problems. Grossman arnJ Hart ( 198 1 ) 
accomplish this by ruling out work-sharing and by changing the assump- 
tions concerning attitudes towards risk; they assume that workers are 
risk neutral and finns are risk averse. In this setting, workers bear the 
risk and the optimal restricted contract tends to equalize expected pro- 
fit across slates of nature rather than wages. However, to equalize pro- 
fit, wages must be higher in good states than in bad ones and, therefore, 
since hours are fixed, the firm has a strong incentive to lie whenever 
good states occur (so that it may pay a lower wage). The only way to 
remove this incentive is to make wages state-independent as well. But, 
the firm will only be willing to stabilize the wage if it can reduce 
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employment in poor slates. Thus, tte optimal restricted incentive- 
compatible contract results in layoffs in bad states. Unfortunately, this 
result depends on the rather unusual assumiMion concerning tte relative 
attimctes towards risk of the workers and the firm. «.»u relies on the 
ad hoc assumi^cm that wot^-sharing arrangements canncrt be instituted. 

An alternative, more sq^pealing approach to dealing with these prob- 
lems has recently been offered by Cooper (1985) and Moore (1985). 
They demonstrate that when workers are better informed about the true 
state of nature than are firms, efficient incentive*<:ompatible contracts 
may* under reasonable conditions, be characterized by uncteremploy- 
ment. The basic idea is as follows* Suppose that s is nonstochastic but 
that the employees' disutility from work varies with economic condi- 
tions and is known only by the workers. This makes utility a random 
variable as far as the firm is concerned. In order to get the workers 
to accurately reveal their tastes once the uncertainty has been resolved, 
incentive compatibility constraints must be added to the basic contract- 
ing framework. If we assume that work-sharing is not feasible, then, 
as in t}^ Grossman-Hart model above, the incentive compatibility con- 
straints imply that the wage must be iiwlependent of the state of nature 
(otherwise the worker would announce that the state with the highest 
wage has occurred regardless of the truth). But, if the wage is fixed 
and the disutility from work varies with economic conditions, employ- 
ment states are risky for workers. Efficiency therefore results in less 
employment than we would observe if tastes were publicly observed. 

Models in which workers possess superior information about the 
economic environment are still in their early stages of development. 
The initial studies, e.g.. Cooper (1985) and Moore (1985), indicate that 
the structure of preferences and the manner in which uncertainty af- 
fects worker preferences play important roles in (tetermining the nature 
of the optimal contract. For example, restrictions must be placed on 
how worker indifference curves shift as economic conditions change 
in order to solve even the simplest contracting problem. Therefore, 
although tl^ early results seem promising, we will have to wait and 
see how pitxluctive this line of research will be in the future. For a 
more detailed discussion of the issuer involved, readers are referred 
to Cooper (1987). 
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(ii) Implenient&tion Problems 

As we noted above, although the literature has focused on implicit 
contracts (contracts which are nm biiKling)^ most papers simply assume 
that the two parties involved will honor tiie contract ot.ce the uncer- 
tainty has been resolved. However, sire^ efficiency usually dictates that 
t)« wOTker be paid less than the marginal revenue product in son^ states, 
i,e., the worker pays an insurance premium, and more than ite nmrginal 
revenue product in mher states, i.e, , tin: worker collects insurance, each 
party faces ui incentive to break the contract in at leasi one instance. 
Tterefore, unless we assun^ that these contrmns can be enforced through 
legal action, the basic model must be extended in son: ^ manner to make 
sure that the contract can be implemented. 

One method for accomplishing this is to add reputation considera- 
tions to the model. For example, a worker who quits often will earn 
a reputation as a quitter and will have difficulty fmding a job. Or a firm 
that fails to honor its part of the implicit agreement will find it difficult 
to find workers willing to accept employment. In both cases, the party 
choosing to sever the relationship runs the risk of developing a reputa- 
tion as ••untrustworthy/' These reputation effects can be strong enough 
to ensure that the contract will be honored (see Carmichael (1984) or 
Bull (1987) tor an example of this type of argument). 

An alternative way to solve ll^ enforcement problem is to build in- 
centives into the contract that will ensure that it will be in the interest 
of both parties to honor the terms under all conditions. Suppose, for 
example, that when die worker is hired, a contract is negotiated which 
sets the wage to be jmid during training {w^) and a wa^ to be paid once 
training is completed (k^(5)). The post-training wage is a function of 
the unknown parameters, the state of nature. Suppose further that dur- 
ing the training period the worker acquires firm-specific human capital 
and that work-sharing is not feasiMe. In such a setting aiKl in the absence 
of enforcement problems, any efficient contract would specify the same 
H< for all 5. Now, let h^(s) denote the market wage (what the worker 
could earn by quitting and seeking employment on the spot market) so 
that if the firm wants to retain the worker's services, it must offer a 
contract satisfying H^(5)aH^(5) for all s. Not surprisingly, it can be 
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shown that for sufficiently high s, the qptimal unrestricted contract dic- 
tates a wage below h^s). To satisfy the added coratraint, the firm must 
pay the market wage in a good state and find some other way to collect 
tl^ insurance premhim. This can be ^xx)mplished by lowering the train- 
ing wage, thereby collecting part of the premium before the uncertain- 
ty is resolved. This produces a contract with a wage that is flexible up- 
wards (since m^(5) is increasing in ^ if 5 is sufficiently high) but rigid 
downward. Inter^ted readers are referred to Holmsntim (1983) or loan- 
nides and Pissarides (1983) for more details. 



C. What Next? 

Contract theory began as an ^ten^ to provide a microeconomic foun- 
dation for wage rigidity. In this regard, it has succeeded (at least to 
some extent) in that it has demonstrated that when w^es are isolated 
from market forces and used as an instrument to allocate risk across 
a risk-neutral firm and its risk-averse workers, wage rigidity is an effi- 
cient outcome* By stabilizing the wage, workers are able to insure 
themselves against perverse economic conditions. The firm is willing 
to provide this insurance since by doing so it can r^uce its wage bill 
below what it would have to pay in a variable- wage contract. Unfor- 
tuimtely, the same type of argun^nts that lead to this conclusion imply 
that efficient contracts sh(Mild also reduce the riskiness faced by workers 
in other dimensions; in particular, in employment status. T^^^'^fore, 
contract theory hB& been ui^le to explain the coexistence of wa^ . rigidi- 
ty and layoff unemployment. 

As we have seen above, the basic model can be altered in a number 
of ways to generate some of the desired results. For example, by add- 
ing asymmetric information, the possibility of an underemployment 
equilibrium emerges. In most cases, however, the extensions seem forc- 
ed. Some times the i^w models are able to explain one phenomenon 
(layoff unemployment) but lose the ability to explain others (wage rigidi- 
ty). In other instances, the new models succeed only by making assump- 
tions directly opposed to empirical fmdings. And finally, in some cases. 
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success is achieved at a much lower level than originally desiml (asym- 
nitric infonnation models provide an explanation for undereffy}layment 
not unemployment). 

This is iK)t to say that this literature is not valuable. There can be 
no d(Hibt that recent empirical fmdings do suggest that there are strong 
attachments between firms and their workei^ that are likely to render 
wage rates somewhat immui^s to market forces. Consequently, it is im- 
portant for us to understand how wages ami employn^nt will be deter- 
mined in these long-term relationships* What we can conclude from 
all of this is that contract theory on its own will probably never pro- 
duce a satisfactor> theory of unemployment. By emt^ding the t^ic 
contracting model in a framcwoiic consistent with equilibrium ui^mploy- 
ment, we may be able to obtain some valuable insights into matters such 
as the role of risk-sharing in cyclical variations in unemployment. Ex- 
amples of recent attempts to do just this are Hosios ( 1986) and Amott, 
Hosios, and Stigliu (1988). 

D. Policy Implications 

^n spite of its failure to provide an explanation for both wage rigidity 
aikl unemployme % there have been a number of attemfXs to draw policy 
conclusions from contracting models. Two di^inct approach^ have been 
employed. First « there have been studies in which it is assumed that 
labor is allocated using simple fixed-length, fixed nominal wage con- 
tracts with employment set ex post by the firm (see, for example. Gray 
1976, Fisher 1977, Taylor 1980, and (jertler 1982). Tl^se models have 
been used to smdy the effectiveness of monetary policy, the optimality 
of certain monetary policy regimes and the tinw-series properties of 
employment, output and prices in a contracting framework. One im- 
portant result was to show that in the presence of long-term contracts, 
i.e*, more than one period, anticipated changes in the money supply 
could have real effects. This result remains true even when the wage 
level is indexed to the price level Ttese models differ from those review- 
ed above in that the assumed structure of the contract is not optimal. 
Due to this lack of microfoundations. Cooper (1987) refers to this line 
of research as * 'macro-contracting models.'' 
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The second aj^roach builds upon the micro-contracting models of 
sections A-C to investigate tite policy implications of efficiem contracts. 
To begin, consider the question of whether or not money is TOUtral. 
Azariadis (1978) and Cooper (1988) have both investigated this issue 
by analyzing models in which the economy is subject to both perma- 
nent and temporary and real and nominal shocks. Agents attempt to 
use prices to infer tte types of shocks that have occurred, but price 
signals are incomplete (note that a crucial assun^on is that the underly- 
ing shocks are not observable). The contracts allowed are fairly flexi- 
ble. For example, although wages are i^gotiated in nominal terms, they 
can be indexed to pric^« if ctesired. Nevertheless, as long as price signals 
are incomplete, money is not neutral. Changes in the money supply 
cause prices to change, but since these price changes may be the result 
of temporary shocks, it is not optimal to fully index wages to prices. 

Turning to labor market policies, there have been several studies of 
the impact of unemployment insurance programs in a contracting 
framework. Polemarchakis and Weiss (1978) consider a simple two- 
sector general equilibrium contracting model in which it is costly for 
workers to switch sectoi^. Since, in general, optimal contracts result 
in compensation that differs from marginal productivity, labor will not 
be allocated efficiently across sectors. Hiey demonstrate that when ran- 
dom shifts in demand dictate that workers should switch sectors, the 
maiicet will result in too little nK>bility. Hiis is essentially due to monopo- 
ly power— an increase in demand leads a firm to want to increa^ its 
labor force; but, since this would require increasing the wage it pays 
its current employees as well, the firm does not expand as much as is 
optimal. The government can r^uce the inefficiency by subsidizing 
job movements. One effective way to do so is to have the govenunent 
fimd part of the unen^loyment insurance program. 

Kahn (1985) t^es a different tack. He considers a model in which 
the worker's outside wage is random and cannot be observed by the 
firm. In addition, the firm is subject to random productivity shocks. 
As one would expect, an optimal contract results in a larger differen- 
tia] between the wage and severance pay when labor productivity is high. 
The reason is simple: the worker is more valuable io the firm when 
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productivity is high. Therefore, to keep the worker from quining, the 
firm must increase the spread between the wage and unemployment 
insurance. 

The final policy issue concerns the uniqueness of equilibrium. As we 
have alrewly seen in the two previous chapters, search and market power 
can lead to a situation in which multiple, Pareto-rankable equilibria may 
exist. This opens up the possibility that the economy may get snick in 
a low-employment equilibrium. Government action might then be re- 
quired to push the economy towards full employment. Not surprising- 
ly, this possibility emerges in :he contracts literahire as well. Hosios 
(1986) demonstrates this possibility by considering a contract model 
in which laid-off workers can search for employment and might be hired 
ex post by firms. He demonstrates that multiple Pareto-rankable equilibria 
may exist. As in the search literature, this is due to an externality and 
a feedback mechanism. When a firm lays off a worker, it reduces the 
cost of other firms hiring labor in the ex post market (by increasing 
the supply of labor in the ex post market). However, this also increases 
the amount of activity in the ex post market— a factor that bolsters the 
outside opportunities of labor. This leads to greater market power foi 
workers in the negotiation process, and therefore makes layoffs more 
profitable. The policy implications are then similar to those outlined 
at the end of chapter 2. 

NOTES 

1. See. for example, the discussion in Stiglit? (1986). 

2 There are several excellent. n»re detailed surveys of Ibc implicii cttniimts litcrsiure available 
including Azariadis (1981). Hart (1983). Rosen (1985). Sltgl it/ (1986). and Cooper (1987). Much 
of this chai«ef is lased on the discussions in Stiglitz (1986) and Cooper (1987), 

3. We do not have to assume that bargaining actually takes place Instead we could assume that 
firms offer contrscts thm workers accep or reject. Protii maximizing firmR will always offer ef- 
ficiem contrwis. 

4. Labor is assumed to be the only productive input. Note also that since /( ) depends on total 
labor hours, we are assuming tlst labor services (in terms of employment) and hour', worked 
are perfect substitutes. These assun^ions are wA crucial to the analysis. 

5 AlnKJSt all of the initial articles take f/ as given and focus on the interaction between a specific 
firm and its em|rfoyees. Since the remainder of the labor market is ignored, these papers do not 
provide an equilibrium analysis. Azariadis (1975) demonstrated that the model could be chwed 



1?S 



ERIC 



124 Implicil Contracts 



by varying V and solving Htm. c^nul contr&ct prt^Iem to trace out &uf^y and dcnuitd for labor 
scho^te. The m^^sfictm of sq)ply asi^ 

tk>n of workers aooss firms. The wages thai corre^xmd to can then be comkkred. in a sense, 
martoHrkaring wi^. For an ahemative, search4heor^ic appro^ to dosii^ iht model, see 
Hosios (1986). 

6. In a market economy wHh labor traded on a market, eadi firm hires workers such that 
ti^ marginal revenue product of the last woiker hired ^uals the wage. Let ^ <tenme the spot 
market wage. Then L', ^pot marki^ emf^oyntem, satisftes %V(U) » h^. Layoff occur ^ s falls 
but the wage always adjusts to piodim fiill emi^oyment. For a pioof that U s lAs) see. for e^i- 
ample. Cooper (1987). 

7. This statcmM is true p/tnide^ that utilKy is separable in compensation and hcmn$. If tlK utility 
functk>n is ncH sejwal^e, then compensation (and l»nce wages) will not be constant across states. 

8. In figure 4.3b it may appear that the incentive to lie could also be renK)V6d by replacing jr(5,) 
with the icM) package at the imcrscction of the good state iso-proflt curve and the indifference 
curve that intersects x{s\). This would rq)resent an increase in compensation and hours worked 
in the bad ^ate. However, the firm earns greater profit at x*(s^) than at this alternative point 
and since both points lie on the same worker indifference curve. jr*(5f) Pareio dominates this 
alternative. 
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More on Wage R^dity 

Efficiency Wages and Insider/Outsider Workers 



A. Introduction 

Due to the failure of contmct theory to provide a consistent explana- 
tion of wage rigidity and unemployment, a number of new theories have 
recently been develop^ to fill this impormm g^ in the literature. Most 
of these theories adoi» the same microecoiK)mic approach taken in the 
contract literature in that they seek to explain wage rigidity and 
unen^loymeitt as a natural outoxne in a setting in which rational, utility, 
and profit-maximizing agents operate. While it is far too early to assess 
the overall success of this work, the initial insights that have been pro- 
vided s^m promising. 

In this chapter I briefly outline the basic tenets of (what I consider 
to be) the two most promising lines of research in this area: efficiency 
wage theory and the insider/outsider tlwry of unemployment* In each 
case. I will focus on the assumptions us^ to explain wage rigidity and 
the link b^ween wage rigidity and unemployment. I will also attempt 
to point out the weaknesses and any logical inconsisteixries that remain, 
lliis will provide some guidance as to the directions these literatures 
are likely to take in the future. Since both liter^res are in their early 
stages of development, the treatments offered in this chapter will be 
somewhat more succinct than those offers in the previous chapters. 
This is not meant to indicate that this work is l^s important, merely 
that tl^ professk)n has had less time to develop these ideas fully. A 
brief discussion of some of the policy implications that can be gleaned 
from the early models conclude the chajMer. 
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B. Efficiency Wages 

Tlie fundamental assumption of effic^ncy wage theory is thai the labor 
productivity is positively related to the wage ra^. A number of possi- 
ble reasons have been suggested to support this claim, the most promi- 
nent of which are discussed in detail below. Regardless of the reason, 
once this claim is accepted, it is not difficult to produce a model with 
wage rigidity and unemployment. The argument is as follows. Suppose 
that at the current wage rate there is an excess supply of labor. Then, 
although there are worker available who are willing to work for less 
than the going wage, firms may not want to cut the wage rate since 
by doing so they would trigger a reduction in productivity and (possibly) 
lower profit. It is therefore possible for equilibrium to be characteriz- 
ed by an excess supply of labor even though the wage rate is positive. 

This argument can be illustrated using a simple model from Solow 
(1979, 1980). ' Let n (tenote employment; e, worker efficiency (a measure 
of productivity); w, the nominal wage; andp, the price level. Then the 
basic tenet of efficiency wage theory is that e depends on the real wage. 
Profit for the firm is given by 

(1) IT = pF{ei^)n) ~ W7J 

where F\ ) denotes the production function. That is, total output depends 
on total efficiency units supplied by labor. In this setting, the firm's 
optimization problem is to choose n and w to maximize profits. Dif- 
ferentiating TT with respect to n yields the familiar condition that deter- 
mines the demand for labor: the firm hires labor until the real wage 
(^) equals the marginal product of the last worker hired (fP). Dif- 
ferentiating with respect to w yields what has been referred to as the 
"Solow condition" 

(2) ^ 

This equation defines the optimal wage. It states that the firm should 
set the wage rate such that the elasticity of the efficiency function with 
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respect to the wage is equal to 1 . The solution to (2) is known as the 
"efficiency wage" since it is the wage rale that minimizes labor costs 
per efficiency unit of labor. For simplicity, assume that all firms are 
identical so that they all offer the same efficiency wage, w*.^ Then, 
if at w* the supply of labor exceeds demand, the wage will not fall and 
uremployment will emerge. This follows even though there are workers 
available who arc willing to work for a wage below w*. Firms are un- 
willing to hire these workers because they realize that lowering the wage 
will result in a more than proportional reduction in e, which will lower 
profit. The basic problem is that the workers who could be hired for 
less would not be as productive as those currently employed (not due 
to inherent difference in the workers but simply because they would 
not work as hard) and therefore replacing the current labor force with 
cheaper labor would not be profitable. 

This simple model highlights the importance of the hypothesLs that 
productivity is tied to the wage rate. Without this assumption, firms 
would attempt to pay the lowest wage that workers would accept and 
equilibrium would occur only when the wage had been driven down 
to its market-clearing level; there would be no unemployment. It is 
therefore crucial for the proponents of efficiency wage theory to pro- 
vide a reasonable justification for this assumed functional relationship. 

The idea that such a link exists and has important implications for 
unemployment actually has ancient roots. For example, Bowles (1985) 
traces the notion as far back as Marx's theory of the reserved army 
of the unemployed. However, most of the literature cites Leibenstein 
(1957), who was interested in explaining wage rigidity and unemploy- 
ment in underdev. .oped countries, as the first individual to suggest that 
such a link exists. Leibenstein argtied that workers earning higher wages 
would be able to achieve a higher level of nutrition and would therefore 
be ill less often. While this argument seems reasonable for 
underdeveloped areas, it is probably not a very important factor in 
developed countries. Nevertheless, several other reasons have been sug- 
gested that would account for this link in modem economies. In the 
remainder of this chapter, I focus on one particular explanation due 
to Shapiro and Stiglitz (1984)— that better paid workers work harder 
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to avoid being fired,' I have chosen this model for a numl«r of reasons, 
including its simplicity, intuitive appe&i, and popularity in the profes- 
sion. A number of other theories (some quite similar in structure to 
the Shapiro/Stiglitz approach) are discussed in Akerlof and Yellin (1986, 
pp. 4-9) and Katz (1986a. pp. 240-251). 

(i) Endogenous Effort and Unemployment 

Suppose that at each instant the wage rate adjusts to clear the tabor 
market so that every willing worker is guaranty employment. Why 
would a worker expeml any effort on the job? After all, effort generates 
disutility and even if the worker is fired for lack of work, a new job 
could be c4)tained at the same (market-clearing) wage without delay. 
Such behavior, loafing on the job, has been commonly referred to in 
this literature as "shirking." Without unemployment, there would be 
no cost to shiricing, and firms would be unable to induce their employees 
to put out any effort at all. Therefore, zero unemployment is not con- 
sistent with ^uilibrium. 

This insight, that when effort is endogenous uiremployment must be 
present to motivate workers, is at the heart of modem efficiency wage 
thwjry. It provides the rationale for tlw link between productivity and 
the wage rate and it generates a model with simultaneous wage rigidity 
and unemployment. This basic idea has been suggested by a number 
of authors as a possible explanation for unemployment (see, for exam- 
ple, Calvo 1979; Foster and Wan 1984; Miyazaki 1984; and Shapiro 
and Stiglitz 1984). All of the models are similar in structure and in- 
clude the assumption that effort can OTly be imperfectly nranitor^ by 
the firm so that it is possible to shirk and not get caught. The wage 
rate must then rise to a level that generates unemployment high enough 
to persuade workers that working hard is in their own best interest. In 
this sKtion I focus on the Shapiro/Stiglitz model, the simplest of those 
adopting this approach, to demonstrate exactly how these models work. 

To keep matters simple, Shapiro and Stiglitz use a one-good model 
in which infinitely lived employees can either work hard (put out an 
effort level of e) or shirk (put out no effort). The price of the con- 
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sumption good is normalized at 1 and agents are not allowed to save. 
The utility of a typical worker is equal to the difference between the 
wage earned (since all income is spent on the consumption good) and 
the effort expended on the job. That is 

(3) t/ = w - €. 

If the agent is employed and chooses to work hard, then there is an 
exogenous probability {b) that he will lose his or her job. Such separa- 
tions arc assumed to be caused by firm closings due to relocation and/or 
shifts in tastes and preferereres. If the worker shirks, there is an addi- 
tional probability {q) of being fired. This represents the probability of 
being caught shirking. While employed, the worker earns the market- 
determined wage {w) and while unemptoyed he or she collects unemploy- 
ment insurance of w. Finally, the probability of firaling a job {a) is assum- 
ed to be a decreasing function of the unemployment rate (/*)• 

It is optimal for an employed worker to expend effort if the expected 
lifetime income from doing so exceeds the expected lifetime income 
from shirking. To determine when this is the case, let \% denote the 
expected lifetime utility for a worker who is currently employed and 
shirking and let represent the expected lifetime utility for a hard- 
working employee. Then, if we let r denote the interest rate, it follows 
that 

H' + (fc + q)V^ + (1 'b-q)V^^ 

(4) = 

1 + r 

and 

w - e -\- bV^ {\ - b)V^„ 

(5) n " 

1 + r 

where K„ denotes the expected lifetime utility for an unemployed 
worker. Intuitively, (4) states that an employed, shirking worker earns 
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a wage of w and exj^nds no effort so that current utility is given by 
w (af^lying eq. (3)). Moreover, these workers face a prcA)ability of 
b + q that they will lose their jc^ either because of being caught shirk- 
ing (which occurs with pr(4>ability g) or due to an exogenous shock 
(which occurs with probability b), in which case their expected future 
income is cqua! to K^. If they kcq) their job (which occurs with prob- 
ability \ - b - q), their expected lifetime income remains equal to V^y 
The denominator represents the rate at which future income is dis* 
counted. Equation (5) can be explained in a similar manner. The only 
difference is that hard-working employees expend effort so that cur- 
rent utility is lower {w - r), but they are rewarded for their effort by 
a smaller probability of unemployment (b). 

The expected lifetin^ income for an unemployed worker is calculated 
in an analogous fashion. We have 

K - ^ ''^^'^ ^ 



The worker collects unemployment insurance of vv while facing an 
employment probability of a (which Ls a decreasing function of /x, the 
unemployment rate). If a job is found, expected lifetime income rises 
to 1^; otherwise, it remains at V^. 

Employed workers shirk if V^^> V^^ and expend effort if the inequality 
is reversed. Solving (4) - (6) for Kf, V^^ and allows us to generate 
the no shirk condition (NSC). This condition tells us for any given level 
of unemployment how high the market wage must be to guarantee that 
employed workers will not loaf on the job. We find that K^a if 

(7) H- > H' + ~ (fl + + r + q). 

This condition can be simplified a bit further by noting that in equilibrium 
the flows into and out of unemployment must be equal. The flow out 
of unemployment is proportional to a/i, the product of the employment 
probability and the unemployment rate, while the flow into unemploy- 
ment is proportional iob( \ - p), the product of the separation rate and 
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the employment rate (assuming no employed workers shirk).* Equating 
these two rates, solving for a and substituting into (7) yields a somewhat 
simplified version of the no shirk condition: 

A 

(8) wS:w + 9 + rl. 

Equation (8) reveals that the wage firms must pay to induce workers 
to expend effort on the job increases with unemployment insurance and 
the separation rate. Intuitively, as unemployment compensation rises 
there is less of a reason to fear unemployment and workers are more 
likely to risk losing their jobs by shirking. In addition, if the separation 
rate is relatively high, workers may as well shirk since they are likely 
to lose their jobs in the near ftiture anyway. 

Equation (8) also indicates that the "no shirk wage" is decreasing 
in the probability that shirking will be detected iq) and the unemploy- 
ment rate. If q is relatively high so that monitoring of effort is fairly 
efficient and effective, the firm can pay a low wage without fearing 
that its workers will shirk. After all, shirking would be detected easily 
and the worker would lose his job. The unemployment rate is a factor, 
since it influences the rate at which jobs can be obtained. An increase 
in the unemployment rate makes it harder for an unemployed worker 
to find a job. Therefore, an employed worker values his job more and 
is much less likely to risk losing it by shirking during periods of high 
unemployment. This allows the firm to pay a lower wage when n is high. 

The NSC is depicted in figure 5.1 with employment (L) measured 
on the horizontal axis and the wage on the vertical axis. For any given 
level of employment, wages above the NSC are sufficient to induce ef- 
fort while wages below the NSC lead workers to shirk. The efficiency 
wage, wifi), is an increasing function of employment since reductions 
in unemployment make it easier to find new jobs and must therefore 
be accompanied by higher wages to make working hard optimal. At 
full employment (jy , shirking is optimal regardless of the wage since 
workers can find new jobs at the old wage as soon as they are fired. 
Therefore, the efficiency wage curve approaches but never intersects 
the dashed vertical line. This implies that full employment can never be 
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an equilibrium* Equilibrium unemployment serves as a discipline dwicc 
by making workers fear the prospect of losing their jobs. 

Figure 5,1 



No shirk amdirion (NSC) 




L, L 

Worker behavior is completely described by the NSC. To complete 
the model we must also take into acccnint firm behavior. The firm must 
choose w, the wage it pays to its employed workers; w, unemployment 
ccHiqxnsation; and U empbyment« taking as given tte economy's overall 
unemployment rate* The opttnial wage is given by (8) (with the ine- 
quality replaced by an equality), since this is the lowest wage ihr,! will 
elicit effort. Increasing w is costly for two reasons: it increa^ layoff 
costs and raises the efficiency wage. Thus, it is optimal to set iv as low 
as the law allows. Finally, given w and iv, the firm chooses L to max- 
imize profit. This le^ to a labor demand schedule which is, as is usually 
the case, downward sloping. The aggiegate demand for labor is 
represented by the Lf^ curve in figure 5.1 . 
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Equilibrium occurs at the intersection of the labor demand curve and 
efficiency wage locus. As emphasized above, equilibrium unemploy- 
ment must be positive. Changes in effort requirements, the laws govern- 
ing unemployment compensation, the process by - hich workers find 
jobs, the ability of firms to monitor effort, and other such variables 
influence unemployment and wages by affecting the labor demand 
schedule and the no shirk condition. For example, an increase in the 
separation nite (in^lying greater job turnover) makes it harder for firms 
to keep workers from shirking. This leads to an increase in w and, as 
the no shirk condition shifts up, an increase in unemployment as well. 
The nature of the relationships between sr^me of the r^mairing factors 
and unemployment are discussed in some detail in the policy section 
below. 

In chapter 2 we found that in the presence of trading frictions 
equilibrium unemployment is generally suboptimal. The reason for this 
is that external effects are generated by individual search decisions and 
this distorts incentives. It is therefore natural to ask whether the 
unemployment produced by efficiency wage considerations is efficient. 
The answer is genei-ally no, for reasons similar to those encountered 
in the search literature . There are two externalities that arise in the firm's 
hiring decision that can be explained as follows. An increase in employ- 
ment by one firm lowers the unemployment rate and makes it easier 
for an unemployed worker to find a job. This increases the expected 
lifetime income of the unemployed and raises the efficiency wage that 
all other firms must pay. This externality remains important even when 
the number of firms becomes large since, although the effect on 
unemployment is small, the number of firms affected is large. This 
negative externality leads to overemployment. 

The second externality concerns the difference between the private 
and social costs of employment. When a firm considers hiring another 
worker it considers only the private cost, w. However, the social cost 
of employment is e, the effort expended by the worker. The no shirk 
rendition (eq. (8)) indicates that in equilibrium so that the private 
cost exceeds the social cost. This leads to underemployment. By com- 

1 'V'^ 
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billing the two external effiK:ts, we can conclude that equilibrium 
unemployment may be eitter too high or too low for efficiency pur- 
poses. Shapiro and Stiglitz show that in their model the two effects ex- 
actly offset each it in «juilibrium, the marginal and avemge pro- 
ducts of labor are equal. In general, however, this need not be the case. 

Further complicatiOTs arise when the model is extended to allow for 
an endc^enously d^nnii^ amcHint of mcmttorii^. This is accompli^ied 
by making q a function of the firm's monitoring effort {m) and by sub- 
tr^ng the cost of monitoring from profit (as given in (1)), Since 
Changes in q affect the efficiency wage (see eq, (8)), charges in monitor- 
ing effort A ;m generate externalities similar to those associated with the 
hiring dec<s\ >n. The implication is that the level of monitoring will, 
in general, be suboptimal and this will have spillover effects on unem- 
ployment. In the Shapiro/Stiglitz framework with a constant returns to 
5^.dle production function, equilibrium entails too much monitoring and 
overemplovment. Intuitively, furos can reduce shirking by incre^ing 
the amount of monitoring that tlwy undertake. However, since monitor- 
ing uses resources, it is cheaper for society to reduce shirking through 
layoffs. With constant returns to scale, the savings in resources more 
than compensate for the loss in employ n^nt, so that it is optimal to 
tax monitoring. However, this is not true in general, 

(ii) Criticisms and Evidence 

Efficiency wage theory has been bodi severely criticized and staunch- 
ly defended in recent years, Most of the criticisms have been aimed 
at demonstrating that there are superior ways of handling the shirking 
problem that are more likely to emerge in a market siting,* For exam- 
ple, it has been argued that each worker should be willing to post a 
bond that would be forfeited if he or she was detected shirking. All 
that would be needed to guarantee that the worker would ncn shirk would 
be a sufficiently high bond; unemployment would no longer be ne^ed 
as a discipline device. Alternatively, tlw worker a)uld fmy an **entiance 
fee'' when initially hired. Con^etition among workers for the jd>s would 
then increase the fee until all involuntary unemployment disapj^ared. 
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The fear of losing your job and having to pay another entrance fee would 
then be sufficient to keep workers from shirking. 

The initial response to this criticism was to point out that this type 
of bonding creates a moral hazard problem for the firm when it monitors 
its workforce. After all, what prevents the firm from simply claiming 
that the worker has shirked (regardless of the truth) in order to collect 
the bond? Or, in the case of entrance fees, why not simply fire the worker 
in order to collect additional fees from the replacement? There is no 
cost to doing so, since the worker could be replaced immediately by 
anyone from the pool of unemployed. Unfortunately, at least for the 
proponents of efficiency wage theory, there are bonding arrangements 
that both elicit effort and avoid this moral hazard problem. For exam- 
ple, upon accepting a job, each worker could deposit the value of the 
bond into a pension fund. In the event that the worker leaves (for 
whatever reason), the money would then be used to increase the pen- 
sion benefits of those who stayed on the job. Since the firm would no 
longer benefit from firing the worker, this would circumvent the moral 
hazard problem,* Supporters tend to argue that such arrangements are 
rarely observed due to imperfections in capital markets which make 
it impossible for the newly employed to raise the value of the bond.' 
Further work merging contract and efficiency wage theories is needed 
to determine if there is a more satisfactory answer to the question of 
why such contracting arrangements do not emerge to handle the shirk- 
ing prob'"*". 

Support for efficiency wage theory has come from a variety of sources. 
On the theoretical front, a number of authors, most notably Akerlof 
and Yellin (1986), argue that efficiency wage theory is able to explain 
a number of important stylized facts concerning cyclical unemployment 
better than competing micro theories of unemployment, e.g., search 
and contract theories. Akerlof and Yellin single out the five following 
features of business cycles that they feel any reasonable model of 
unemployment should be able to explain: 

(1) equilibrium unemployment should be involuntary; 

(2) shifts in aggregate demand should affect output and employment; 
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(3) quits should fall when unemployment rises; 

(4) higher-skilled woricere should be uiwmployed less often than lower- 
skilled workers; and, 

(5) labor productivity should vary procyclically. 

The first three femures can be explaii^ using the simple models discuss- 
ed above. Unemployment is invtduntary since there are jobless workers 
willing to work at wages slightly below the equilibrium level who are 
unable to fiml employnKsnt. Moreover, shifts in aggregate demand alter 
the demand for labor ami trigger changes in output and employment. 
Finally, as unemployment grows it becomes harder to find a new job 
so that the value of quitting falls. This leads workers to quit less often. 

The fourth feature is somewhat more difficult to explain. At first, 
one might think that it would be more difficult to monitor high-skilled, 
highly educated workers since their output is more difficult to observe. 
Therefore, if unen^>loyment acts as a discipline device and if all woricers 
possess the same utility iimction, then there should be more unemploy- 
ment among high-skilled workers. However, Akerlof and Yellin argue 
that, in reality, high-skilled j(^ are more pleasant and cause less disutili- 
ty when effort is expended. If high-skill^ workers gain no utility from 
shirking, then, in equilibrium tl^re will be no highly skilled workers 
unemployed. Unemployment will still be nrcessary to motivate low- 
skilled workers and the desired result will be c4)tained. 

To explain the remaining feature, a model combining elements of Lhe 
efficiency wage and contract dieories is ne^ed. These considerations 
enter by assuming that effort can vary and that the wage is negotiate 
in an uncertain environment before the state of the world is known. 
In a model without informational asymmetries and work-sharing it can 
be shown (using techniques outlined in tbs previous chapter) that an 
optimal contract is characterized by a wage that is independent of the 
economic environment and an effort function that varies procyclically. 
That is, workers work harder during good periods. However, this does 
not immediately imply that productivity varies procyclically since ef- 
fort is subject to diminishii^ returns. Nevertheless, the desired resuh 
can be obtained under certain conditiom. For more details on this argu- 
ment, see Akerlof and Yellin (1986, pp. 11-14). 
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Additional support for the theory is provided by Bulow and Sum- 
mers (1986), who argue that efficiency wage considerations provide 
a theoretical basis for the dual labor market hypothesis. This hyprthesis 
maintains that there are two distinct labor markets: one providing high- 
paying primary sector jobs and another providing low-paying secon- 
dary sector jobs.* This theory has long been criticized for its lack of 
theoretical underpinnings. Why don't secondary workers migrate to the 
primaiy sector and bid wages (tovra to their market-clearing level? Bulow 
and Sunraners argue that shirking and imperfect nwnitoring provide the 
explanation. In their model, shirking is difficult to detect in the primary 
sector and perfect monitoring is costless in the secondary sector. The 
secondary sector ^ as a competitive labor market with wages adjusting 
to clear the market. Without unemployment, the oriy v , to keep 
primary sector workers from shirking is to pay them wages above this 
level. This makes primary sector jobs more attractive than secondary 
sector jobs and supplies the motivation for primary sector employees 
to work hard in order to avoid losing their jote. 

On the empirical front, several approaches have been adopted to either 
test the theory or provide support for it. First, there is some compel- 
ling anecdotal evidence that paying higher wages leads to greater pro- 
ductivity, either due to higher morale or less shirking (see, for exam- 
ple, the discussion concerning Ford's 1914 wage increase in Bulow and 
Summers 1986). In addition, there is evidence that high wages tend to 
reduce turnover costs (by lowering quit rates), increase job satisfac- 
tion (Hamermesh 1977), and reduce absenteeism (Allen 1984). 

Th'^re have also been a few attempts to determine whether or not inter- 
indust7 wage data are consistent with the predictions of the efficiency 
wage models (e.g., Dickens and Katz 1986; Katz 1986b; Knieger and 
Surjners 1988; and Katz and Summers 1989). As I emphasized in the 
chapter on search theory, we often observe workers with similar skills 
and jobs earning substantially different wages. Competitive models of 
the labor market cannot explain why such differentials persist. Accord- 
ing to search theory this phenomenon could arise as the result of search 
costs that vary across workers. Efficiency wage models provide another 
possible explanation: these differentials could be due to different 
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wage/productivity relationships across industries. If, for example, 
monitoring is mors difficult in one industry than another, efficiency 
wage theory would predict higher wages in the difficult to monitor in- 
dustry. It has been argued that the fact that there are important wage 
differentials that cannot be explained by standard competitive factors, 
e.g., compensating differentials, differences in union coverage, labor 
quality differences, is evidence in favor of this theory (see, for exam- 
ple, Krueger and Summers 1988). Given the wealth of other possible 
explanations for this phenomenon (including search theory), this must 
be consider^, at best, weak evidence. For a detailed survey of the em- 
pirical work along these lines see Katz (1986a). For an appropriately 
skeptical view of this appnmch see Topel (1989). 

To date, direct attempts to test the theory have proven to be largely 
unsuccessftil (see Leonard 1987; Groshen and Krueger 1990; and Holzer 
1990). 

(Ui) Policy Implications 

The policy implications of efficiency wage theory are similar in many 
respects to those generated by search theory. This is especially true with 
respect to transfer payments from the government. Unemployment in- 
surance (and other transfers to the unemployed) increase unemployment 
for two reasons. First, it makes workers less fearful of unemployment 
by r^ucing the relative value of a }cb. In response, firms must pay 
higher wages in order to keep workers from shirking. This can be seen 
most clearly in (8), the NSC, where the efficiency wage is an increas- 
ing function of vv, unemployment compensation. The second effect works 
through labor demand. Since firms must finance at least part of the pro- 
gram, any increase in UI rai^s the cost of employment and lowers labor 
demaixl. Therefore, both the NSC and the labor ctemand curve in figure 
5. 1 shift in a manner that lowers employment. In an economy with multi- 
ple sectors, an increase in UI will shift resources toward the high 
unemployment/high- wage sectors. The reason for this is that workers 
become more willing to risk long spells of unemployment in order to 
have the chance to capture a high-wage job. This result also parallels 
the effect of UI in a search model. 

14., 
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Transfer payments to employed workers or firms filling vacancies 
(such as wage or employment subsidies ami job bonus programs) in- 
crease employment. If the payment is made to labor, it makes employ- 
ment a more valuable state and shifts the NSC in figure S. 1 down. If 
the payment goes to the firm, it reduces the relative value of an unfill- 
^ vacancy (with respect to a filled vacancy) and shifts labor demand 
in figure S.l out to the right. As with unemployment insurance, the 
qualitative effect is identical to what is predicted by a search model. 

Figure 5, 1 can also be used to determine the impact of an increase 
in the minimum wage. To do so, draw a horizontal line at the level 
of the minimum wage over to the NSC. This gives the NSC when the 
law is instituted. In sectors in which the minimum wage falls below 
the level of the original equilibrium wage, tht law has no impact. Other- 
wise, the Lew NSC intersects labor demand at a lower level of 
employment—as we would expect, unemployment rises. Assuming that 
these low-wage sectors are also the low unemployment sectors (as should 
be the case according to the theory), the program results in resources 
shifting towards high unemployment sectors of the economy. 

Turn next to the impact of state-run employment agencies which are 
aimed at reducing the time it takes to find a job. In the Shapiro/Stiglitz 
model, such a program can be modeled by examining the impact of 
a reduction in a, the job-finding rate. The immediate impact is a reduc- 
tion in the lime it takes to find reemployment. While this lowers 
unemployment, it also makes workers fear unemployment less and 
therefore shifts the NSC up. Although this indirect effect works in the 
opposite direction of iliC primary effect, causing unemployment to rise, 
it can never dominate. 

There are two other similarities between the policy implications of 
the search and efficiency wage literatures worth mentioning. The first 
concerns trade policy and is due to Bulow and Summers (19S6). In their 
two-sector model they demonstrate that free trade can actually lower 
welfiu^ if it results in a con^ action of the primary (i.e. , efficiency wage) 
sector. The reasoning is as follows. Primary »ctor jote carry with them 
higher wages to keep workers from shirking. If this sector shrinks due 
to free trade, high wage (i.e., *'good jobs*') are replaced by low wage 
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Clmd jobs') and income falls. This can result in a fall in welfare. In 
fact, welfare is likely to fall if the priimry s^tor is highly competitive, 
siiK^e then the stamlard gains from trade would be relatively small and 
would probably be dominMed by the fall in income. The implication 
is that governments should ^l^idize or protect high-wage, highly com- 
petitive sectors* This r^ult is similar to Davidson, Martin, wd Matusz's 
fimling that some yobs are more valuable than others in an economy 
with search-generated unemployment and fmitely lived agents. 

Finally, turn to the question of efficiency. As we noted above, exter- 
nalities are present in efficieiKy wage models that render equilibrium 
suboptimal. There are some cases in which it is necessary to increase 
ui^mployment in order to raise welfare. However, as with the search 
literature, there is no evidence that these externalities are nontrivial nor 
is there any indication of which external effects are most important. 
It is therefore impossible to determine the overall welfare effect of any 
given policy; the results will not be robust to small changes in the 
assumptions of the model, 

C. The Insider/Outsider Theory of Unemfrioyment 

The fundamental supposition of the insider/outsider theory of 
unemployment is that the workforce can be divided into two subgitnaps 
that possess dilTerent degrees of power in the wage-setting process. The 
first subgroup consists of employed workers (the **insiders'') while the 
second consists of th^ unemployed (the ''outsiders'').^ It is also assumed 
that turnover costs or frictions exist that insulate the wages earned by 
the insiders from market forces. This results in non-Walrasian wages 
and involuntary unemployment. 

The bask: idea is simple* A firm has a certain amount of time and 
effort already invested in its current workforce. It took time to find and 
train the right workers for each available job. Rq^lacing these workers 
with outsiders would be costly for a number of reasons. For example, 
the firm would have to search for and then train the new workers, and 
it might be costly to lay off or fire the old incumbents. These transac- 
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tion costs provide the insiders with a certain amount of market power 
that they can use to their advantage. Insideis can demand wages above 
the market-clearing level and, as long as their demands do not become 
too outrageous (so that it becon^s cheaper to fire the worker and seek 
an outsider as a substitute), the firm will find it optimal to meet the 
demand. In equilibrium, even though outsiders would strictly prefer 
to be employed, insiders are able to exploit their market power to keep 
outsiders from underbidding them and taking their jobs. This results 
in involuntary unemployment. 

In the remainder of this chapter I briefly outline how insider market 
power results in unemployment, and how such market power can be 
obtained and sustained. Recent empirical tests of the theory's predic- 
tions are also discussed. 

(i) Bargaining, Non-Walrasian Yfages 
and Involuntary Unmployment 

One of the first papers to formally analyze the impact of insider market 
power is due to Shaked and Sutton (1984). The purpose of their article 
is to show how trading frictions and turnover costs can lead to non- 
Walrasian outcomes. They do so by assuming that such costs exist and 
then demonstrating how insiders can exploit the situation and secure 
wages above the market-clearing level. 

In Shaked and Sunon's model, a firm and its employees bargain over 
wages by trading offers until one side makes an offer that the other side 
finds acceptable. However, the firm has the option of terminating 
negotiations with its current workforce and replacing it with unemployed 
workers if agreement cannot be reached in 5 periods. If the fura chooses 
this option, the newly hired workers become the new insiders and 
negotiations begin anew. The option of replacing workers captures the 
notion that market forces should influence the outcome of the negotia- 
tions. If, for example, unemployment is high, one might expect that 
there would be a great deal of competition for the employment oppor- 
tunities offered by the firm and that this would drive the wage rate down 
to its market-clearing leve!. The assumj^ion that this option can be 



ERIC 



14G 



142 More on Wage Rigidity 



exercised only after Tpericxis have parsed captures the notion that there 
are frictions or turnover c«5ts thai keep the firm from mstlessly replacing 
its workforce. Increases in Vindicate that it takes more time and effort 
(that is, it is costlier) to replace insiders with outsiders. Large values 
for Tare therefore associated with a high degrw of insicfer market power. 

The solution to this complex bargaining problem can be explained 
in a fairly straightforward, intuitive manrcr. Following Shaked and Sut- 
ton, consider the case in which the firm collects $1 in revenue and must 
negotiate with its single employee over the wage. Assume further that 
the firm, its worker and the outsider discount the future at a common 
rate denoted by 6 c (0, 1 ). Finally, assume that this is the only jc* available 
so that the competitive solution results in the workers underbidding each 
other until the wage is driven to zero. 

The bargaining problem can be thought of as a two-stage process. 
In the first stage, which lasts T periods, the firm is bound to negotiate 
with its current employee. Then, if after 7 periods no agreement has 
been reached, we enter stage two in which the firm is free to switch 
workers or keep bargaining with the incumbent worker. Let M denote 
the most that the firm can reasonably expect to earn at the beginning 
of stage one and let Af^ represent the most that the firm can reasonably 
expect to earn if it reaches the beginning of stage two. Then the fiillowing 
two equations must hold 

(9) Af> - max {6(1 - 6 + bI^):M] 

(10) = i - + b'AP. 

1 - 5 

Equation (9) can be explained as follows. Consider the position of the 
firm if it reaches stage two. At this point, it will either switch workers 
or continue bargaining with its current employee based on which ac- 
tion leads to the larger payoff. If it switches, it finds itself in a setting 
identical to that faced at the beginning of stage one; the only difference 
is that the old insider has been replaced by another worker. Therefore, 
switching leads to a payoff of M. Now, suj^se instead that the firm 
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chooses to continue bargaining with the incumbent worker. If the next 
two offers (one madt by the firm and then the counteroffer made by 
the insider) are refused, then the firm finds itself in exactly the same 
position it was in at the start of the negotiations (since it is now locked 
mto bargaining with this worker for at least rmore periods). Therefore, 
in this case, the firm's payoff will be at most 6^M°. Go back one period. 
The worker, realizing that the firm will give up at least P - b^AP in 
the next period, demands at least this value now. This leaves the firm 
with 6 - - 52 Af)] or 5(1 - 6 + 5M°], a value that it can demand 
at the beginning of the negotiations. 

Turn next to (10). This equation can be explained by working 
backwards in a similar manner. If no agreement is reached after T 
periods, the firm will earn no more than d^Af . Therefore, in period 
7 the firm can expect a profit of no more than 5^- 6^M°. Repeating 
this argument T times leads to a profit of no more than 

1 - 6 - 6' - .... - 5' + = J-JllL + 

1 - 5 

at the beginning of the negotiations. 

Solving (9) and (10) for the two unknowns, M and \P. yields the 
firm's equilibrium profits 

(11) M = _J — ^ 

(1 + 6) (1 - 60 

Examining (11) in detail reveals that the market-clearing wage, i.e., 
zero, is obtained only if 7" = 1 and that the wage is increasing in T 
(since profits are decreasing in 7). That is, only when the firm can im- 
mediately switch workers (so that there are no turnover costs or fric- 
tions) will the wage be bid down to its competitive level. For all other 
values of T, a non-Walrasian wage rate is obtained. We conclude that 
frictions or turnover costs produce an environment in which incum- 
bent workers are able to secure wages above the market-clearing level 
for themselves. They are able to do so because the frictions bestow upon 
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them market power that places ihem at a relative advantage when com- 
pared with the unempIoy«l outsiders. In a more complex model with 
multiple s«;tors and firms, this market power would lead to an 
equilibrium level of involuntary unemployment. 

The one shortcoming of the Shaked and Sutton analysis is that it does 
not attempt to explain why outsiders cannot (or do not) seek out the 
firms and underbid the insiders. This is because they simply assume 
that the firm and the outsiders cannot make contact for jT periods. We 
now turn to the model that addresses this issue. 

(U) Turnover Costs and On-the-job Harassment 

In a series of articles. Lindbeck and Snower (1986. 1987, 1988a, 
1988b) argue that insiders are able to prevent outsiders from underbid- 
ding them by using their market power to alter the transaction costs 
faced by their employers. For example, sui^se that there are signifi- 
cant search and training costs involved in hiring new workers and that 
firing costs are nontrivial. Then, even if outsiders are willing to work 
for less than the prevailing wage, they may not be willing to accept 
work at the prevailing wage less the turnover costs the firm must incur 
when hiring them. Therefore, insiders will be able to retain their jobs, 
underbidding will be unsuccessful and unemployment will persist. The 
higher the turnover costs, the larger the wage rate insiders will be able 
to earn before underbidding becomes successftil. It is therefore in the 
insiders' interest to increase these costs as much as possible. One way 
to do so is through unionization, since unions can push for increased 
severance pay and institute elaborate hiring and firing procedures that 
make substituting outsiders for insiders extremely costly. In addition, 
strike threats are more powerftil when coming from a group of workers 
(rather than individuals) and can further enhance the market power of 
insiders. 

Another way that insiders can increase transaction costs is by threaten- 
ing not to cooperate with and/or to harass newly hired employees. As 
Lindbeck aral Snower demonstrate in their 1988 AER article, such threats 
can keep outsiders from "stealing" jobs held by insiders. In their model. 
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worker productivities depend upon the level of cooperation between 
workers and the amount of cooperation that takes place is under the 
control of the workers. In equilibrium, insiders cooperate with other 
insiders bitt harass any outsider who takes a job from a fellow insider. 
This lowers outsider productivity and hence the value of outsiders to 
the firm. Underbidding would not take place either because outsiders 
would realize that it would be unsuccessful or because firms would 
realize that replying high-productivity insiders with low-productivity 
outsiders would not be profitable. Since outsiders prefer to trade places 
with insiders, the unemplo> ^nl is involuntary. This unemployment 
arises as the result of insiders exploiting their market power to keep 
outsiders from obtaining jobs. 

(iii) Critidsni and Evidence 

The insider/outsider theory of unemployment generates several in- 
teresting testable hypotheses. One particular result which has received 
a great deal of attention has to do with the multiplicity of equilibria 
and the persistence of unemployment. Since insiders possess and use 
market power to their own advantage, the number of insiders is an im- 
portant determinant of the equilibrium unemployment rate. Different 
initial employment levels produce different equilibria; there is no 
"natural rate of unemployment." Moreover, the effect of different labor 
market policies will depend, to a large extent, on the initial level of 
employment. Recent empirical work by Blanchard and Summers ( 1987) 
indicates that in fact the equilibrium unemployment rate does depend 
on the history of the actual employment level. This result has been refer- 
red to as "hysteresis in unemployment," since it implies that equilibrium 
is path-dependent. Insider/outsider theory provides one possible explana- 
tion for this empirical finding. 

Additional support for this theory can be found in recent work by 
Carruth and Oswald (19^7) and Blanchflower, Oswald and Garrett 
(1987). These papers ancuipt to explain how wages are determined in 
British lab r markets. In addition, they focus on the importance of in- 
ternal and external pressures in the wage-setting process. External 
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pressures are beyomi the firm*s octroi ami inclucte stamlard a)iTipetitive 
factors such as the level of unemployment. Internal pressures include 
factors such as profitatMlity of the firm. According to competitive 
theories of ths labor mark^ it is the cHitside pressures that should drive 
w^es. However, in both instances inside factors &re found to also be 
of great importance. This is coi^istent with the insider/outsider theory 
since internal pressures affect the degree of market power held by 
insiders. 

Due to the relative newness of this theory, it has not yet generated 
a great deal of attention from thc^ who are apt to criticize it. There 
are. however, two obvious weaknesses of the models in their present 
form. First, although the models exfdain why existing firms will not 
want to hire (Hitsklers, it seems as if it would be profitable for new firms 
to enter, hire outsiders at low wages, and comf^te with the incumbents. 
As long as th^ prevailing w^e was above the market-clearing level and 
as long as set*up costs are not too large, it appears that entry would 
be successful at reducing or eliminating unemployment. Tl^refore, the 
insider/outsider thwry may iK>t be consistent with long-run equilibrium. 

The second weakness concerns the payment scheme for insiders. It 
is assume throughout that all workers are paid using simple time-rate 
wages. Under this assumption, tliere is no way for the firm to convince 
insiders to cooperate with rewly hired workers. However, if the firm 
used a more elaborate payment scheme in which insider compensation 
was tied to firm profitability (or output), it might be in the insiders* 
interest to allow the firm to expand by hiring outsiders at low pay. By 
doing so, the firm could increase its profit and insiders would benefit 
as well. For this reason, **share contracts" would improve the perfor- 
mance of the economy and reduce unemployment (for more on share 
ccHitracts see Weitzman 1984 aiKl 1987). AlttKHJgh Lindbeck aiKl Snower 
(1988a) suggest some reasons why such contracts are rarely observed, 
it is clear that more research along these lines is warranted. 

(iv) Polky ImpUcatlom 

The insider/outsider theory of unemployment is still in its infancy, 
and at this point, therefore, little work has been urulertaken to investigate 
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its policy implications. What follows relies heavily on one of the only 
systematic treatments of policy issues in this framework, chapter 10 
of Lindbeck and Snower (1988b). 

With respect to labor market policies, Lindbeck and Snower consider 
two avenues to increase employment: policies that diminish insitter power 
and those that increase the participation of outsiders in the wage-setting 
process. To reduce insider power it is necessary to find ways to lower 
the cost of replacing incumbent workers. One way to do this is to lower 
severance pay or decrease the pnt^rtion of the unemploymem insurance 
program funded by firms. Another way is to alter legislation so as to 
make firing workers easier. According to the theoiy, such policy changes 
should result in lower wages for insiders, an increase in employment 
and greater production. There is a cost, however, in that the real wages 
of insiders must fall for these policies to be effective. 

One method for increasing outsiders' influence in the process of 
negotiation has already been mentioned: the institution of profit-sharing 
schemes. By tying worker compei»ation to firm performance, the cost 
of hiring new workers falls and incumbent workers become less resis- 
tant to exi»nding employment (this follows from the fact that by ex- 
panding employment firms can increase profits; this benefits insiders 
if they receive part of the fimi's profit). The government can encourage 
the use of such labor contacts via xa.% incentives. 

Another way to make outsiders more attractive to firms is for the 
government to »ibsidize training prc^rams. This lowers the cost of hiring 
outsiders and increases labor productwity at a cost of reducing insider 
wages. Finally, any government policits aimed at encouraging entry 
by new firms shoulu increase employment. After all, new firms do not 
have incumbent workers and are therefore free to hire outsiders at 
relatively low wages. This can be accomplished by encouraging lend- 
ing institutions to finance new ventures or by altering the tax incen- 
tives faced by firms. 
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NOTES 



1. See also Stiglttz (1976) or YetHn (1984). 

2. If the relationship between productiviiy and the wage varies acttss finm the model predicts 
that the firms will offer different wages. Thus, this is perhaf^ anc^r explamtion of equilibnuni 
wage dispersion. 

3. Sh^iro and Sliglitz were m th: first to argius that by payii% higher wages firms could elicit 
greater effort. Euunpi^ of earli^ woiic which also exploits this m^ion include Eaton and White 
(1982), Foster and Wan (1984) and Mtyazaki (1984). 

4. The actual flows md of and into unemployment are ftwnd by multiplying these values by the 
size oftix tabor foree. It is also worth noting that in equilibrium firms will pay efficiency wages 
so that no worker will shirk. 

5. For a more basic criticism aimed at the credibility of i)» theory see f>arro (1989). 

6. See, for exan^Ie, Malcolmson (1984). 

7. For a way around in^rfeakins in tlw capital market see Carmichael (1985). 

8. For a discussion of the dual l^r market hypothesis see Dderinger and Pwre (1971). 

9. Workers hokling ^>bs in sectors with no turmver co^ are also sometimes iiKluded in the 
outsider group. These workers are subject to market forces and cam less than insiders. 
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It is highly likely that the th^ries discussed in this monc^raph each 
provide an accurate e?Lplanation of son^ compommt of unemployment. 
For example^ unemployment generated by search or efficiency wage 
considerations seems most consistent with our notion of frictional 
unemployn^nt (or the "'natural rate"). However, deviations from the 
equilibrium ui^mployment rate are prot^bly better exi^ained by models 
of non-Walrasian equilibria. To further our uncterstaroling of unen^loy- 
ment, serious empirical work ne^ to be undertaken. Unfortunately, 
in spite of the fact that a great deal of empirical work has b^n devoted 
to unemploynn^nt, to date very litde has been done to test these tt^ries 
or distinguish betw^n them. Such work is important, since it would 
allow us to determine wnich theories ^count for a significant amount 
of unemployment. 

While a detailed investigation of the ways to empirically distinguish 
between the theories would certainly be valuable, it is beyond the scope 
of this mom:^raph. In addition, given my firm belief in the theory of 
comparative ^vantage, it seems appropriate to leave this task to those 
more qualified. There are, however, two other issu^ that are worth 
considering. First, it is important to sort out the critical features of the 
various models that n^ to be verified enpirically. This entails reex- 
amiiung the crucial resuhs ami the assumptions that ger^rate them. Sec- 
ond, it is possible that much can be learned by looking for similarities 
across models as well as differences. In j^rticular, if there are policies 
that would be effective in all of the frameworks discussed, then the 
likelihood that such a policy would be efTective m reality is greatly 
enhanced. Therefore, I will conclude the monogn^h by tiding to 
distinguish between predictions &ni coiKlusions that are * *n^xlel bouiKf * 
and those th^ seem to emerge in all of the r^ent theories of involun- 
tary unemployment. 
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A. Empirical VeriHcation 

The first two issues 1 discuss concern the type of unemployment the 
theories attempt to explain. Of particular interest is whether the bulk 
of unemployment is structural or fictional, and whether or not changes 
in unen^k^ment are inimarily due to busii^ cycles or sectoral shocks. 
Although these questions have been addressed by a variety of authors, 
I will focus on the most r^ent findings. 

Search theory expldns unemfdoyment due to the market's failure to 
match unemployed workers and firms with vacancies. The models of 
non-Walrasian equilibria explain unemployment as the result of incom- 
p^ble desires on the jmrt of firms and workers with respect to economic 
transactions. This incompatibility leads to job rationing. If virtually all 
of unemployment is of the former variety, it would be wise to devote 
a good deal of resources to employment agencies and other programs 
designed to improve the matchii^ process. In a recent article, Abraham 
(1983) argues that this is not the case. In her article. Abraham shows 
that the number of workers seeking employment typically exceeds the 
number of vacant jobs by a significant margin (according to her 
estimates, the ratio averaged 5.0 during the late 1970s). Since search- 
ers greatly outnumber the number of jolw available, there must be many 
s^tors in which jobs are rationed. We can conclude that unemploy- 
ment is more than just a simple matching problem—that is, not all 
unemployment is frictional. It follows that programs aimed at matching 
workers may not have a significant imf^ct on aggregate unemployment. 

Abraham's results also lend support to the non-Walrasian models of 
ui^mployment discussed in chapter 3. Further support for the view that 
job rationing is important is provided by Laffont (1985) in his survey 
of en^irical work on fixed-price models. Laffont sumnmrizes the results 
obtain^ by Bouissou, Lafibnt and Vuong (1983) and Artus, Laroque 
and Michel (1982), who used survey data to investigate whether the 
European unemployi.ient experienced during the 1970s was dominated 
by classical or Keynesian unemployment. The survey data included 
response by fims to questions com^ming the constraints they perceived 
as binding. For exan^le, firms were asked: ''If you received more 
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orders, ccmld you produce more with your actual capaciti^?'' An af- 
finnative answer was view^ as an iiKiication of excess supply in the 
product market. A i^gative response was viewed as an indication of 
excess demand in the product market. Following this procedure, the 
authors concluded that over 60 percent of the firms surveyed view^ 
tlKmselves as constrained in a manner consistent with Keynesian 
unemployment. Less than one*quarter responded in a manner consis- 
tent with classical unemployment. 

Another important issue concerns the ability of these theories to ex- 
plain changes in unen^loyment. So far, mo^ of the work in these areas 
has focused on providing a microecom>mic rationale for the existence 
of unemployment* Far less work has been devoted to the issue of how 
unemployment varies over time* In particular, there have only been a 
few attempts to demonstrate that the forces at work in these models 
can generate cyclical behavior consistent with the stylized facts of 
business cycles (for notable exceptions, see the search theoretic ap- 
proaches by Howitt and McAfee 1988 or Diamord airi Fudenberg 1989). 
The imponance of this issue is underscored by the recent findings of 
Blanchard and Diamond (1989). They begin their paper by noting that 
the monthly flows into and out of employment in the United States are 
commonly quite large (close to seven million workers change employ- 
ment status each month). They then go on to investigate whether such 
transhions are caused primarily by: sectoral shocks, which require a 
reallocation of labor across s^toi^; cyclical shocks, due to changes in 
aggregate demand; or labor supply shocks. Using a simple matching 
nKxlel, they demonstrate that each type of shock implies a different type 
of (^movement of unemployment, vacancies, and labor force j^uticipa- 
tion. Applying this theory to tiie data, they find that changes in unen^loy- 
ment over the ps^x 30 years have been primarily influenced by cyclical, 
not sectoral, shocks. This fiiKling, although somewhat controversial (see 
the comments by Hall and Yellin that follow in Brookings), strongly 
sugg^ts that more attention needs to be paid to the origin of business 
cycles and the cyclical component of unemployment. Providing an ex- 
planation of the existence of unemployment is not enough. 
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One feature that an^ r^speatedly throughout the immograph was the 
possibility of multiple, Pareto-rankable, steady-state equilibria. In the 
search literature, this result emerge due to externalities in the search 
process and a finback mechanism that makes a joint increase in pro- 
duction by all firms profitable. This type of coordination problem also 
arose in the iu>n-Walrasian models wtere it was generate by spillover 
effects across sectors (an increase in one sector's employment iiK:reases 
the demai^ for the other sector's product so that a joint increase in 
employment may be welfare-improving). As discussed in the policy sec- 
tions, this resuh, if sup^rted by enq^irical evidence, has impcntant policy 
in^licatiom. In particular, when the economy can get stuck in an 
equilibrium that is Pareto-dominated by another (higher employment) 
equilibrium, the government shcwld play an active role in determining 
both the overall level of econoniic activity and individual expectations 
abcmt tl^ iiJture ecoiK)nuc environn^t. However, these policy pr^rip- 
tions depend cmcially upon the assumptions that die search externalities 
and/or spillover efforts are nontrivial and, in the search literanire, that 
the search technology exhibits increasing returns to scale. Yet, no one 
has attempted to measure these external effects. Moreover, work on 
the properties of the search technology is still in its infancy. While it 
is interesting to note that the outcome is theoretically possible, it seems 
sensible to require some evidence that these assumptions mimic reality 
before instituting the implied policies. 

One way to get some sort of handle on the size of the search exter- 
nalities is to build a simple theoretical model and then calibrate it, i.e. , 
derive estimates of the unobservable parameters, using data from 
previous labor market studies. This enables one to obtain estimates of 
the actual size of the external effects. Recent work by Davidson and 
Woodbury (1990), using data from the Illinois Ui^nployment Insurance 
Bonus Experiment, suggests that the search externalities may be fairly 
small. One of the prd^lems with this approach is that, as Diamond ^id 
Maskin (1979) point out, the results are extremely sensitive to the 
assumptions made concerning the search t^hnology (Davidson and 
Woodbury assume that all job contacts are made by workers and that 
the underlying search technology is quadratic)* 
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Recent findings with respect to the properties of the search technology 
arc no more encouraging. Estimating a model, using British data, in 
which increasing returns to scale is a necessary condition for multiple 
equilibria, Pissarides (1986) fiiuis strong evidence in favor of constant 
letunis to scale. Blanchard and Diamond (1989) obtain similar results 
using U.S. data, although it is possible to interpret their results as sup- 
port for mildly increasing returns to scale. 

B. Similarities in Pdlicy Implications 

Although the five theories surveyed rely on dramatically different 
argunwnts to support equilibrium ui^mployment, there is remarkable 
consistency in terms of the policy implications. One reason for this is 
that all of the woric in these areas ran be viewed as an attempt to establish 
a solid microeconomic foundation for Keynesian unemployment. Not 
surprisingly, the policy implications that follow possess a distinct Keyne- 
sian flavor. 

With respect to transfer payments, except in a few minor instances, 
unemployment compensation increases unemployment by making 
joblessness relatively more attractive than it would be in the absence 
of such a program. When search is required to find en^loyment, 
unemployment compensation reduces search activity and results in fewer 
matches between firms and workers. When efficiency wage considera- 
tions are important, UI raises the wage that firms must pay to keep 
workers from shirking and this results in a greater steady-state level 
of unemployment. Unemployment insurance also increases the turnover 
costs faced by firms, thereby increasing insider market power. This 
leads to higher insider wages and lower employment according to the 
insider/outsider theory of unemploynwnt. Only the fixed-price literature 
provides support for UI. When unemploymait is of the Keynesian varie- 
ty, Ul relaxes the product market constraint faced by firms and increases 
employment. However, even in this case there arc alternative programs 
that can achieve the same objective. 
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On the other hand, programs that reward workers for finding jobs 
or firms for filling v^:ancies, e.g«, wage or job subsidies and bonuses 
to workei^ fimling re^i^loyn^t, almc^ always perform well. By mak- 
ing a job nrone valuable, these programs increase search effort, reduce 
the expected reward from shirking and increase aggr^te demand. All 
three effects lead to an increase in steady-state employment. The only 
cost associate with such schemes appears to be distributional. 

Not surprisingly, minimum wage laws do not collect much support 
from these new theories of unemployment. Although they may be 
welfare-enhancing due to their impact on the externalities involved in 
search and monitoring, they almost always lead to an increase in 
unemi/ioyment (often by reallocating labor towards high-unemployment 
sectors) TTie only exception is when the economy is troubled by the 
type of Keynesian unemployment discussed in chapter 3. In that case, 
minimum wages can increa^ aggregate demand (if they increase ag- 
gregate income) and can thereby reduce unemployment. However, as 
stressed in chapter 3, there are always letter ways to achieve the same 
objective. 

Traditional Keynesian rem^ies for unemployment such as aggregate 
demand management (through changes in taxes araJ government spend- 
ing) also repeatedly emerged throughout the monograph as effective 
ways to increase welfare. When prices are incorrect due to* say, monopo- 
ly power on the part of firms, the constraints faced by firms in the pro- 
duct market can be relaxed by increasing the demand for commodities. 
This increases the demand for labor and lowers unemployment. Similar 
effects are present when search and efficiency wage considerations are 
important. Aggregate demand management can also play an important 
role in guiding the economy toward the most preferred equilibrium when 
multiple equilibria are present. As discussed above, this is one possibility 
that arises in almost all of the fremeworks reviewed here. 

Finally, we have also s^n that when multiple equilibria exist, agents' 
expectations about the future trading environment are crucial. (Govern- 
ment programs aimed at convincing the public that the future ^onomic 
outlook is positive shcnxld be effwtive ways cf improving economic per- 
formance. In this sense, the government should act as an * 'economic 
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cheerleader." In other words, the Reagan rhetoric, while not always 
believable, may have had a hand in reducing unemployment. At least 
such a belief is consistent with these new views of involuntary 
unemployment. 
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